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COMING MEETINGS OF THE SOCIETY 


November 11, New York City, Engineering Societies 
Building. Paper: A New Centrifugal Pump with 
Helicoidal Impeller, C. V. Kerr. 

| 

November 19, Boston, Mass.. joint meeting under aus- 
pices of Boston Section of Civil Engineers. Paper: 
Engineering Lessons from the Ohio Floods, John W. 


Alvord. 


November 19, Chicago, Ill. Subject: The Iron and Steel 
q J 
Industry of the Chicago District. Paper by Wm. 


A. Field, and discussion by other prominent men. 


November 19, Philadelphia, Pa.., joint meeting with 
Franklin Institute. Paper: Producer Gas from 
Low-Grade Fuels, R. H. Fernald. 

November 20, Cincinnati, Ohio. Paper: Stelh 
Klwood Haynes. 

November 21, New Haven, Conn., Mason Laboratory, 
Sheffield Scientific School. Afternoon and evening 
SeSSIONS. See page 7 for program. 

December 2-5, Annual Meeting, Engineering Societies 


Building, New York. See page 4 for program. 
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ANNUAL MEETING 

Plans are now practically complete for the coming Annual Meeting 
and the program is published herewith in its final form in so far as 
the arrangement of the sessions and of the social events is concerned, 
there remaining only the titles of a few papers not in hand at th 
time of its pre paration, to be announced later. 

It is seldom that a mee ting of the Society bas been arranged with 
so wide a diversity of subjects to be discussed. There will | two 
general sessions, one on Power Plant subjects, and one ec mprising 
various papers which have been prepared on investigations and tests 
of apparatus of different types. There will then be several sessions 
devoted to special interests. One of these is a Railroad Session on 


Steel Freight Cars, with two strong papers; another on subjects 


relating to Textile Manufacture, covering the general field of Mill 
Engineering; another on Fire Protection supplementing the one held 
at Baltimore last Spring, the papers relating to certain important 
engineering questions that enter into fire protection, while those read 
at Baltimore dealt with conflagrations and other larger aspects of 
the subj ct. There will also be a meeting with Gas Power papers. 

The feature of the evening events will be the presentation of the 
Grashof Medal, which was conferred upon George Westinghouse by 
the Verein deutscher Ingenieure at Leipzig. This will be followed by 
a lecture on Leonardo da Vinci by John W. Lieb, Jr., based upon his 
remarkable collection of manuscripts, drawings and books relating 
to the life and work of this distinguished engineer and artist. 
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On Thursday evening there will be a German Dinner, which it is 
expected will be largely attended, at which those who were unable 
to participate in the trip will have the pleasure of hearing accounts 
of many of the remarkable events retold. The dinner will be fol- 
lowed by a dance and there will be an opportunity for those not 
desiring to participate in the dinner to take part in the dancing. 

It is probable that in addition to the usual excursions provided 
around New York, there will also be one or two to points of interest 
outside the city. Thursday and Friday afternoons are left entirely 
free for excursions. 


PROGRAM 


Tuesday Eve ning, December 


PRESIDENTIAL AppREss, followed by R&rcEPTION 


Wednesday Morning, December 3 


Business MEETING, followed by Professional Session, with the following 
papers: 

NOTES ON THE FURTHER OPERATION OF LARGE BOILERS OF THE DETROI' 
EpIson Company, J. W. Parker 

On SetTTinG TasKS FOR FIREMEN AND MAINTAINING HiIGH EFFICIENCY IN 
BorLerR PLANTs, Walter N. Polakov 

PROPERTIES OF STEAM, R. C. H. Heck 


Wedne sday Afte rnoon 


RAILROAD SESSION 


Papers contributed by Sub-Committee on Railroads 





STEEL UNDERFRAME Box Cars, G. W. Rink 
STEEL FRAME Box Cars, R. W. Burnett 


W edn sday Ei ening 


PRESENTATION OF THE GRASHOF MEDAL by the Verein deutscher Ingenieure to 
George Westinghouse, Past-President and Honorary Member, The American 
Society of Mechanical Engineers 

Appress, illustrated by lantern views, on LEONARDO DA VINCI—ENGINEER AND 
Artist, by John W. Lieb, Jr., Past-President American Institute of Electrical 
Engineers, and Past Vice-President, The American Society of Mechanical En- 
gineers 

Thursday Morning December 4 


PROFESSIONAL SESSION 


EFFICIENCY OF Rope DrivinG as A MEANS OF Power TRANSMISSION, E. H 
Ahara 
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COMPARATIVE TEsTs OF LINESHAFT BEARINGS, Carl C. Thomas, E. R. Maurer 
and L. E. Kelso 

Pitot Tuspes ror Gas MEASUREMENT, W. C. Rows 

Tests or Vacuum CLEANING Systems, J. R. McColl 

TESTS UPON THE TRANSMISSION OF HEAT IN VacuuM Evaporators, E. W. 
Kerr 

THe Art oF ENAMELING, OR THE COATING OF STEEL AND IRON witH GLASS, 
Raymond | Nauller 


SIMULTANEOUS SESSIONS 
CEMENT SESSION 


There will be an opportunity for those interested in Cement Manufacture, to 


f 


gather for an informal discussion of various topics. 


MACHINE SHOP PRACTICE 


Papers ntributed by Sub-Committee on Machine Shop Practice 


CONTINUOUS MANUFACTURING BY PLACING MACHINES IN ACCORDANCE WITH 
SEQUENCE OF OpEeRATIONS, Oscar F. Bornholt 

GEARS FOR Macuineé-Toou Drives, John Parker 

Cast-IRoN FoR Macuine-Too.t Parts, Henry M. Wood 

\ Recorp or Pressep Firs, C. F. MacGill 


rEXTILES 
It is expected that papers will be contributed by the Sub-( ‘committee on Tex- 
tiles, on Cotron. CONVEYING SYSTEMS, SPECIFICATIONS FOR Factory TIMBERS, 


CosTKEEPING IN TEXTILE Mutus, and THe Use or SPRINKLER SYSTEMS FOR 
HEATING IN TEXTILE MILLs. 


GAS POWER 
Paper contributed by the Gas Power Sectior 


\ New Process ror CLEANING Propucer Gas, H. F. Smith 
Other papers are expected on the subject of the Diese, ENarnt 


Th ursday Aft rnoon 


Excursions to points of interest in New York and vicinity 


Thursday Evening 
GERMAN DINNER, reproducing one of the menus from the trip abroad. This 
will not only be a reunion of those who went on the trip, but is being arranged 
with a view to giving those who were unable to participate some idea of the 
many interesting events which the American guests enjoyed Addresses on the 
German trip will be made, illustrated by slides 
\ Dance will follow the dinner 


Friday Morning, December 5 


Announcement of Tellers of Election and presentation of the President-Elect. 
This will he followed by a session on 
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FIRE PROTECTION 


Tuer Fire Hazarp In Turspo-Generators, G. 8. Lawler 

EXTINGUISHING FrrEs IN OILS AND VOLATILE Liquips, Edw. A. B 

CONTROL OF AUTOMATIC SPRINKLER VALVeEs, Fred J. Miller 

Other papers are expected on INSTALLATIONS FoR HANDLING Fue. Of! 
GASOLENE, Erc.; FEATURES OF CONSTRUCTION OF Fire Pumps; and Tue D 


AND CONSTRUCTION OF ELEVATED TANKS 


COLLEGE REUNIONS 


It has been the custom for the alumni of certain of the tech to 
hold reunions in New York at about this time of the vear, and 
will be offered for such gathe rings on this evening 


The alumni of Stevens Institute of Technology are arranging for a 
party, in which the Society and their friends are invited to take pat Supp 
and informal dancing at the Hotel Astor will follow. Information regarding 
tickets, etc., may be obtained from Mr. R. K. MacMaster, at the Societ 

Worcester Polytechnic Institute will hold its annual dinner at the Hotel A 
and it is hoped that as many members of the Society as possible will part 


Notice of such intention and any inquiries regarding details should 
Mr. F. O. Price, Pratt Institute, Brooklyn 

The Polytechnic Institute of Brooklyn will give a reunion da 
of the Society Those desiring to attend are requested to communicate witl 
Prof. W. D. Ennis at the hi 

A dinner of the Alu of ¥ rsity will be held at the Yale Club 
New York All graduate f Yale are invited to attend, and to 
with Mr. Bradley Stoughton, 25 W. 39th St., Secy., A. I. M. E., New ¥ 


RAILROAD TRANSPORTATION AND HOTELS 


There will be no special railroad rates for the Annual Meeting this 
vear. Those who expect to attend are urged to make early irrange- 
ments for hotel accommodations which must, as usual, be made 
individually. 


KXHIBITION OF SAFETY APPLIANCES 


The attention of the members who will attend the Annual Meeting 
is called to the International Exposition of Safety and Sanitation 
which will be held under the auspices of the American Museum of 
Safety in the New Grand Central Palace, New York, from Decembe1 
ll to 20. It is expected that the exposition will represent the pro- 
gress in America of safety and sanitation, covering accident preven- 
tion, industrial, city, home and social hygiene, and mutuality enter 


prises. This will be the first comprehensive exposition of this nature 
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ever he id in America and by sp cial act of Congress the for ign eX- 
hibits will be admitted free of duty. 


NEW HAVEN MEETING 


The date of the meeting in New Haven has been changed from 
November 19, to Friday, November 21, and will as previously 
announced be held in the Mason Laboratory of the Sheffield Scien- 
tific School, Yale University. The program is as follows 


iffernoon ».00 to 5.00 p.t 
] mm C4 LEY ( ? 
Toric: Co6PpeERATIVE INDUSTRIAL RESEARCH 


Co6PERATIVE INDUSTRIAL RESEARCH AT THE SHEFFIELD SCIENTIFIC SCHOO! 


WITH CoNNEcTICUT MANUFACTURERS, by L. P. Breckenridge, professor of 


A CENTRAL BureAv FOR INDUSTRIAL RESEARCH, by Linn Bradley, of the Re- 
search Corporation of New York 
R sRcH WoRK OF THE BuREAU OF MINEs, by O. P. Hood, chief mec} 


engineer of the United States Bureau of Mine 
Co6PERATION OF STATE AND UNIVERSITY FOR INDUSTRIAL R CH, | 
rep! we vineering ext he U1 , lit 


Inter? on and D 4 SOO 7.00 7 
ry . hing , f , 0 ring M . wil 
be ) I specti 
Dinner ¥v be ser | 5‘ ng |} +t 6.00 nd \ re 
be we o ‘ ij t Pr 
Et Se 720 to 9 D1 
SAFETY DEVICES USED IN CONNECTION WITH GRINDING WHEEI b ..G 
Williams of the Norton Company, Worcester, M 
EXPERIMENTS WITH ResipeENCcE Heatina Bou r THE Mason LABORA- 
rory, by D. B. Prentice of New Haver 
Motror Car TestTina., by ] H. Lockwood, assistant professor of n hanical 


engineering, Yale University, with demonstration of automobile testing appa- 


COMING MEETINGS IN LOCAL CENTERS 


The Chicago Section is now entering upon its second year, with 
plans for increased activity. During the past year five meetings 
have been held, with an average attendance of over sixty, and it is 
believed that this number will be consid rably exceeded the coming 
vear. 


The Chicago membership take a great deal of satisfaction in the 
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fact that Dr. Goss, the President of the Society, is now located in 
Chicago, having obtained a year’s leave of absence from the Uni- 
versity of Illinois in order to act as chief engineer for the Chicago 
Association of Commerce committee on smoke abatement and the 
electrification of railway terminals. 

It is proposed to hold four meetings during the coming season, 
the first of which is scheduled for Wednesday, November 19. In 
connection with each of these meetings there will be a dinner, the 
entire meeting taking place in the dining room, thus making pos- 
sible informal discussion. The subjects to be discussed are as fol- 
lows: First meeting, the iron and steel industry of the Chicago dis- 
trict; second meeting, steam power plants; third meeting, internal- 
combustion engines; fourth meeting, refrigeration. At the November 
meeting, Wm. A. Field, general superintendent of the Illinois Steel 
Company’s plant at South Chicago, who has been one of the prom- 
inent figures in the development of this industry, will be the principal 
speaker, and there will be discussion by other prominent men. The 
Secretary of the Chicago Section is Mr. Paul P. Bird, 120 West 
Adams Street, Chicago, from whom further information can be 
obtained. 

PHILADELPHIA MEETINGS 


In Philadelphia there will be a joint meeting with the Franklin 
Institute on November 19, with a paper on the subject of Producer 
Gas from Low-Grade Fuels, by Prof. R. H. Fernald. On December 9 
it is planned to hold a symposium on how far shall judgment be 
exercised in the interpretation of engineering specifications, with 
several short papers from prominent men. In January and February 
joint meetings will be held, the first with the Engineers Club, with a 
paper on Some Recent Improvements in Steam Locomotives, by 
George R. Henderson, and the second with the American Institute 
of Electrical Engineers, on Business Training for the Engineer, with 
discussion by Dr. Alex. C. Humphreys, Theodore I. Jones and 
Ralph D. Mershon. The March meeting will probably be devoted 
to the subject of Recent Developments in Turbine-Driven Centrifu- 
gal Blowers, the author of the paper being as yet unannounced. 


BOSTON MEETINGS 
Boston members also have their plans for the coming season well 
under way. On November 19 there will be a joint meeting of the 
representatives of the various engineering societies having members 
in Boston, under the auspices of the Boston Society of Civil Engineers, 
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at which a paper on Engineering Lessons from the Ohio Floods will 
be presented by John W. Alvord of Chicago. The December meeting 
will be under the auspices of the Boston Section of the American 
Institute of Electrical Engineers, while our Society will be responsible 
for the January meeting, and in February the annual dinner will be 
held. 

APPLICATIONS FOR MEMBERSHIP 


Members are requested to scrutinize with the utmost care the 
following list of candidates who have filed applications for member- 
ship in the Society. The Membership Committee and in turn the 
Council urge the members to assume their share of responsibility in 
receiving into membership these candidates by advising the Secre- 
tary promptly of any candidate whose eligibility for membership is 
in any way questioned. Members will be furnished with complete 
records of any candidate thus questioned. All correspondence in 
regard to such matters is strictly confidential and is solely for the 
good of the Society, which it is the duty of every member to pro- 
mote. ‘These candidates will be balloted upon by the Council unless 
objection is received before December 10, 1913: 

ABI Henry W Asst. to Master Mecl rhe Penna. Steel Co., Steelton, Pa 
AckerMAN, Geo. E., Member of Firm, Jacobson & Ackerman, Grand Rapids, Micl 


ALLEN, Pt y J... Member 


" of Firm, American & Brasilian Engrg. Co., Curityba, Braz 
Armes, Wa. A., Supt. & Res. Engr., F. W. Bird & Son, Pont Rouge, P. Q., Canada 


ARMSTRONG, GEO. S., Engr., Suffern & Son, London, Eng. 

Avarns, Wa. Stewart, Prof. of M.E. & E.I Nova Scotia Tech. Coll., Halifax, N. = 
Betcuer, Tuos. H., Engr. & Rep., The Black-Clawson Co., Hamilton, Ohic 

Beroe, Geo. H., Sales Mgr., Illinois Stoker Co., Chicago, Ili 

Bipwe i, Carty.e D., Mech. Engr., International Harvester Cory Akron, Ohic 
BLUMENFELD, Raupn, 241 West 108th St., New York 

Bristot, Howarp H., The Bristol Co., Waterbury, Cont 

Brown, Eucene I Jn., Ch. Deputy Insp. of Boilers, Elev. & Smoke Abatement, St. Louis, M 
CARRO! Joun T., Asst. Genl. Supt., M.P., B. & O. RR., Baltimore, Md 

Cassipy, Perry R., Instr. in Steam Engrg., State Univ. of Ky., Lexington, K 
CrLovser, Geo. L., Special Apprentice, P. & R. R.R., Reading, Pa 

DovuG.ias, Morris D., Mech. Engr., Exp. Dept., Penna. Steel Co., Steelton, P 


EastTwoop, Sipney K., Draftsman, Day & Zimmerman, Philadelphia, Pa 

ELLIncHAM, Rost. W., Works Mgr., Hendee Mfg. Co., Springfield, Mass 

Evans, Wa. A., New England Megr., Griscom-Russell Co., Boston, Mass 

Foorr, Geo. W., Salesman with Jacob Mazer, Acoustical Engr., Pittsburgh, Pa 

FrOvicH, Fr., Secy. of Asso’n of German Machine Shops, Diisseldorf, Germar 

Fuitier, Jonn, Genl. Mgr., Conveying Machinery Co., New York 

GERBER, SaMve. R., Task-setter, Remington Typewriter Co., Ilion, N. Y. 

GILier, FrepeRricK 8., Asst. Plant Engr., Western Elec. Co., London, Eng 

Guiywnn, Frank L., Director, Trade Education in Public Schools, New Haven, Conr 

HaGaporn, Tuos. H. X., Draftsman, Arkansas Valley Smelter, Leadville, Colo 
Committee solicits references.) 

Hamittron, Cuester B., Jr., Mgr., Hamilton Gear & Mch. Ci loronto, Canada 

Hanscom, Wa. W., Cons. Engr., San Francisco, Cal. 

Hevmreicna, L. W., Head of Dept. of Elec., Ranken Mech. School, St. Louis, M 

Hemstrrovcnut, Harry B., Mech. Draftsman, Crowell-Sherman-Stalter Co., Genl. Contrs 
N. ¥ 


Howens, Frank I Supt. of Shops, The Penna. Steel Co., Steelton, Pa 








10 SOCIETY AFFAIRS 


Kairouan, Herserrt E., Ballistic Engr., E. I. DuPont Powder Co., Experimental Sta., Henry Clay 
P. O., Del. 

LeEKBERG, Cart H., Asst. Prof. of M.E., Univ. of Maine, Orono, M« 

LINLEY, Frep. H., Cor. Engr., Steam Turbine Dept., Allis-Chalmers Mfg. ¢ W. Allis, Wi 

Lirrie, James E., Mech. Engr., The Spanish-American Iron Co., Steelton, Pa 

Lyncu, Francis J., Mech. Supt., Peerless Tube Co., New York. 

McKara, W. Watuace, Genl. Mer., The McKaig Mch., Fdy. & Supply Wks., Cumberlar 
Committee solicits references.) 

Mavruorr, Presuey A. L., Rep. & Engr., Standard Plunger Elevator Co., New York 

Murpuy, Geo. F., Sales Rep., Busch-Sulzer Bros.-Diesel Eng. Co., St. Louis, Mo 

, Associate Editor, Machinery, New York. 

Ortner, Lovuts, Fuel Expert, Dept. Water, Gas & Elec., The Cit f New York. 

Perry, Epwarp D., Mech. Engr., A. L. Ide & Sons, Springfield, Il. 

Pai.uirs, Jackson C., Engrg. Dept., Revere Rubber Co., Providence, R. I. 

Reppic, Wa. H., Genl. § , Motor Mfg., Continental Motor Mfg. Co., Detroit, M 

Rickcorp, Reewap V. G., Mech. D’ftsman, Cluett, Peabody & Co., Inc., Tr } 


Rouurns, Henry M., Supt., Gulfport Creosoting Co., Gulfport, M 


Opera, Erik \ 





ScHAEFFER, Stmon S., Ch. Mech. Engr., Thompson-Starrett Co., New York 





Scort, James, Cons. Sugar Engr., Pacific Com: ial Co., Manila, P. I. 
SeiLer, Pav, Cl , Pacific Rolling Mill Co., San France o, ¢ 
SLOAN, Ben, Salesman, Pratt & Whitney Co., N York. 


SMALL, Frank W., Steam Dept., Pacific Gas & Elec. Co., San Francisco, Ca 

Joun L., Asst. Foreman, Westing! e E. & M. Co., E. Pittsburgh, Pa 

WapDELL, Jos. A., Jr., Genl. Supt., Spencer Heater Co., Scranton, Pa. 

Wess, WILFRED LEP., Director & Ch. Engr., Crossley Bros., Ltd., Ott G I W 
Manchester, Eng 

WeBER, HeRMAN R., Ch. I r. & Genl. Mer., The Palmer Forced Draft 5 B ( rt 


SULLIVAN 


Scott, Kar 
WeENDLE, Geo. E., Asst. Genl. Mgr., Lycoming | n & W’msport Pass. Ry. ‘ »W 


Pa. 
WiuuraMs, Irvina, Salesman, Brown & Sharpe Mfg. Co., Providence, R. I 
WoopwortuH, Josern V., Cor Er & Mfgrs. Rep., Worcester Pressed Stee y 
Mass 
Zipr, Joun, 1525 Fulton St., San Francisco, Cal 
PROMOTION FROM ASSOCIAT! 
ANDERSON, | 1e D., Supt., | S. Smelt ( N Ut 
PROMOTION FROM JUNIOR 
BrapsHaw, Grant D., Steam Engr., ¢ ria Steel Co., Johnstowr 
Conno.ty, Jas. H., M Kn I laft-Peir Mfg. Co., Woonsock 
Cook, Wa. P., Jr., Asst. to Ch. Mech. | I n-Starrett Co., New Y¥ 
Durant, ALpricu, Engr. in charge & Agent, MacArthur, Perks & Co., Ltd., and MacA r 


Bros., Havana, 


Snopoerass, Joun M., Asst. Prof. of R Enegrg., Univ. of Ill., Urbana, I 
TALLMADGE, WeBsTER, Master M: unic, Norw 1 Mill, Bird & Son, E. W ) 1s 
Torrance, Cuas. E., Jr., Mech. Engr., Norwood Engrg. ‘ , N hat M 


SUMMARY 


New applications 09 
Promotion from Associ 


Promotion from Junior 7 


Total 67 














REPORT OF THE GERMAN MEETING COMMITTEE 


At the meeting of the Council on October 
port is esented by the committee ha‘ 
ingements for the trip to Germar 


14. the following re 


the ar 


As ( in of the 
A fey ne | ( V ere n Pll el ly rent ( | wa 1913. | 
’ 
rad, ( | 1¢ iOoOws 
| ( rs) oF rey 
evan it \ es \ mrenera lial 
l \ 1 ollowe iV i ( i 1 Cl ( 
I i Oo l i hnera 
Atte i! I i nye i i iea steal 
| { Li. I i I IIa Al I i 
Line ( | {| ren th) *} mh che { 
to! gvements [01 \s 
he ‘ ‘ i cal \ vty ( c } ' oO : 
( is limited to May ended 
By Februat O iin t il 
. 
( nad toul (7 ny \ er rormed 
hnat fixe wine i ad 
! Lrie | trall nor the h ‘ il could 
{ { i vV in | { | lists | ere Wel 
] | 
| to sail on the eamer and 42 to join the party at 
Ha g, a total of 34 ut on leaving Hamburg June 22, an 
1 1 } « » ! ri) . 
actual ¢ nt she ed oVs on the train. Chere were 226 passe) 


ur partv on the sailing list. 
] 


repeated absences from Ne w York mie 


was dor e Dy the 


ind untiring 


10, 1913 
original cor 
the Council I 
and his assistant 


mittee on board. 


increased the 
19 in all. as 


1] 


secreta ry 


Owing to my\ 
-t of the preli inar 
other members of the Committee 


leadership of Mr. J. W. Lieb. Jr.. 


committee to 17. 


l« ne and 
work 
under the able 


the Vice Chair 


salled from Hoboken at 10:10 a.m. on Wedn sday, June 
Secretary Rice and I were the only members of the 
Under authority given me by 


making with the 


follows: 








12 SOCIETY AFFAIRS 
EXECUTIVE COMMITTEE COMMITTEE ON SPEAKERS 

E. D. Meter, Chairman H. L. Gantt, Chairman 
J. R. FREEMAN, Vice-Chairman H. G. Reist, Vice-Chairmar 
W. R. WaRNER, Vice-Chairman JessE M. SMITH 
JAMES HARTNESS L. W. NELSON 
JESSE M. SMITH Ek. E. KELLER 

COMMITTEE ON EXCURSIONS COMMITTEE ON RESOLUTIONS 
J. G. Britt, Chairman Sen. NEWELL SANDERS, Chatrmar 
A. M. GREENE, Vice-Chairman F. R. Low, Vice-Chairmar 
L. P. BRECKENRIDGE H. M. LELAND 
H. M. LELAND F. G. KRETSCHMER 
E. E. Ketier Wm. A. DosLe 


] 


The Committees on Entertainment, Acquaintanceship ana 
Fourth of July celebration had been appointed some time before 
and were already at work. The Entertainment Committee led by 
Prof. and Mrs. A. M. Greene, Jr., had provided 19 principal 
events, leaving no time for such diversions as sacrifices to Nep 
tune even if the weather had suggested them. 

But the steamer was steady and the sea smooth so that the 
entire program was enjoyable. ‘The 226 other passengers were 
invited to join in our exercises, by individual invitations sent 
to their cabins. They entered into the spirit of the occasion 
with alacrity and at the close of the trip thanked us in a poem 
posted on the bulletin board, signed by all individually. On 
June 15 the captain gave a special dinner in honor of the 
twenty-fifth anniversary of the accession to the throne of Em- 
peror William the Second at which our congratulatory address 
was read. ‘This was responded to by a German orator with much 
feeling. ‘The resolutions were sent to Berlin by aerogram the 
next morning. 

On our arrival at Plymouth at 5 o’clock in the morning of 
June 18, Professor Matschoss, representing the Verein deutscher 
Ingenieure, and Engineer Kroebel, president, and Director Mol- 
sen and Professor Frasch, members. of the Hamburg branch of 
the V. D. 1., came aboard to welcome us to Europe, and three 
officials of the Hamburg-American Travel Bureau opened an 
office on board to issue all the necessary circulars and tickets to 
the entire party. After breakfast President Kroebel delivered 
his address of welcome in such fervent and ardent German that 
its spirit was fully understood by all in our party and a cor- 
dial friendship created which thenceforth grew with every new 
committee we met, and they were many. These were: (1) The 
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council of the V. D. L., of members: (2) the honorary reception 
committee, 52 members; (3) eight local reception and entertain 
ment committees, 329 members. 

While naturally many of these were members of several com- 
mittees, they included not less than 300 men prominent in gov- 
ernment, manufacturing, railways and various branches of en- 
gineering, and as such they bore to our visiting party the wel 
come of the Verein of more than 24,000 engineers, of the vast 
and varied industries of Germany, of ten municipalities, of six 
sovereign states, and of the great German Empire. 

It appears that when the V. D. I. had received our accept- 
ance of its invitation a large number of its forty eight branch 
societies applied for the privilege of receiving and entertaining 
us. With just regard to the time and strength of our party, 
the Council finally selected eight local branches; no sooner was 
this done than the ten cities covered by these branches demanded 
their right to participate in the welcome. Forty-six excursions 
to prominent engineering works and industrial concerns were 
arranged, explanatory lectures prepared, the transportation and 
commissariat arranged, and all with that German thoroughness 
and forethought that made it possible to enjoy everything with 
the greatest benefit and least fatigue. 

The principal events were of course the two official joint 
meetings with the V. D. IL. at Leipzig. The first, on June 23 
after the official welcome, was devoted to two papers: one by 
Privy Councillor Lamprecht, on The Technic and Culture of 
the Present Day: the second, by Dr. W. F. M. Goss, President 
Am. Soc. M. E., on Foundations of American Engineering, Both 
treated their subjects in a broad and thorough manner, and it 
Was instructive and gratifying to hear how the conclusions 
reached testified to the solidarity of engineering thought in the 
two great nations. 

The King of Saxony with a brilliant court was an attentive 
listener for a full hour and was duly promoted to Doctor of 
Engineering. Our honored past-president, George Westing- 
house, was unanimously voted the gold Grashof medal for his 
contributions to engineering science. President von Miller pre- 
sented an artistic plaque to our Society commemorative of the 
occasion. 

The second meeting, on June 24, was devoted to industrial 
efficiency. The subject was introduced by a comprehensive 
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paper by James M. Dodge, Past-President, followed by an 
equally thoughtful one by Professor Schlesinger of the Tech- 
nical University of Charlottenburg. An interesting and warm 
discussion followed in which the original, scientific and humani- 
tarian work of our Past-President Taylor was duly acknowledged 
as fundamental and leading. The itinerary of our trip has 
been fully published. Having our special train always at our 
disposal and the protessi Nal proimptMess ¢ f our party harmoniz 


ing with the perfect arrangements of the travel bureau, we wer 


able to carry out the program as published in advance, although 
it included in addition to the study of the plants freely ned 
for our inspection, our grateful acceptance of many social f 
tions artistically arranged and gracefully tendered, numbering 
no less than fifteen formal banquets and receptions, fourte 
luncheon nd collations, twelve concerts, lectures and ecial 
performances, and ten excursions by rail and boat. In all of 
these there were present some 200 or more of our German hosts. 
In Ssevel il \V ¢ had occasion to admire the dem¢ ‘ratiec attil f f 
German olljicialdom at social functions. Thus, the 
Berlin in a carefully prepared speech by a high official of 1 
mperial 1 inistry of the interior, the pol te comrade i 
Prince William of Saxe-Weimar at Heidelberg, the ft 
aged Prince Regent Lu ¢ of Bavaria to our excursion ste 
on Lake Starnberg ng \ \ Lan hh 

it on cal ind the nito urbanity of the lord mavo) 
es visited, 

ihe si il runctlol 1 the r own listinet rea ! rh ¢ 
1b) There wa tan al ible rivalr riving the 
best they could devise, especially as suggested Dy ome 
historical fact, and worked out with the aid of good 
talent in the arts employed. lo menti n any of these v thnout 


1 full description in this short report would savor of want of 


appreciation of the beautv and meaning of the perfor ances. 


Full details are available in the letters. printed records. and 


i 


} l 


photographs in the hands of the Secretary and will be embodied 
in the book being prepared at the demand of the official party. 
[t is my pleasant duty to record the conscientious and telling 
labors of our various committees which so thoroughly codrdi 
nated the events that there was not the slightest hitch anywhere 
The value of this was brought home to me by the Consul Gen- 
eral of the United States in Berlin, when I called on him some 
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weeks later. He said that during the past twelve months, two 


large American parties visiting Germany had inadvertently) 
given serious offense by some omission, but that he had received 


from various cities and officials such @ 


rratifying reports of oul 


q 


party that these incidents were now forgotten and the American 
engine I's accepted as the true represt ntatives of our pec ple. 


Praise is due also to a group of graduates and underg iduates 


of several of our technical ct lleges for their untiring work as 
messengers on our trains and in hotels in distributing papers and 


packages, calling meetings and giving information. 


We were all deeply impressed by these facts concerning ow 


German hosts: That they believe laws are made to be obeyed, 
and though they are not blessed with such myriads of laws as 
we, those they have they respect; that the discipline learned in 
school and away has built up an industrial prowess capable of 


even greater conquests than those of the present; that the build 
] 


ers of the great en pire desire peace to enable them to continue 


the heneficent battle C4 mpellir hg all natural force to the s rv) 


higher social stand 


} 
; 


( f man: that now here has the engineer Won a 


Ing than is accorded him in Gert any: and that his ethical sense 
and ideals are the same in all countries and on fully as high a 
level iis the se of the older profess ns. 
Respectfully submitted, 
EK. D. Merer. Chai m 

















TASK SETTING FOR FIREMEN AND MAIN- 
TAINING HIGH EFFICIENCY 
IN BOILER PLANTS 


By Water N. PoLakKov 
ABSTRACT OF PAPER 


The determination of the practical maximum economy of boiler room opera- 
tion is the subject of this discussion. The question is twofold in its nature: (a) 
how to obtain this maximum economy of operation, and (b) how to secure the 
permanency of the results attained. The first part of the question involves the 
theoretical research into the problem which embraces: (a) analysis of variables, 
b) limiting influence of variables on maximum, and (c) dependence of results 
from time rate. This part deals with methods of experimental determination of 
maximum theoretical efficiency obtainable under given conditions, and incident- 
ally refers to the graphical method of study of boiler trials as applied to actual 
examples of the writer’s tests. 

The well-known falling short of test results in everyday performances forms 
the connecting link with the second part of the paper, and it is shown how the 
results of theoretical research can be made practically obtainable in regular 
service. This embraces the methods employed by the writer in studying the 
psycho-physiological element of the problem. In order that the prescribed 
conditions be maintained and the desired results of high economy of operation 
be accomplished, not spasmodically, but day in and day out, the task put before 
men ought to be (a) possible, and (b) desirable. 

The possibility of accomplishment of task is governed by (a) proper coérdina- 
tion of conditions and supplies with power demand and existing facilities; (6) 
proper guidance of men in their work; (c) proper balance of strain during the 
work and regain of physical losses of the individual during intervals between 
working periods. Part ¢ complements the common method of time studies, with 
a new method of physical studies of the effect of work on the health of work- 
ingmen and a method of scientific determination of length of working day 

The desirability of accomplishment of a task set within men’s possibilities 
requires the study of: (a) physical stimuli, (b) psychical stimuli, and (c) social 
stimuli. To the group (a) is referred payment of bonus, better surroundings, 
shorter hours, sanitary conditions, etc. To the group (b) factors like sporting 
spirit, confidence in records, relationship with management, desire to study and 
advance, etc., are referred. To the last group (c) belong such stimuli (favorable 
or not) as attitude of fellow workmen, of trade unions and socialist party, of 
members of the family, and condition of labor market, legal regulations, ete 
To the above plan are added examples of records from practice, and description 
of methods greatly simplifying the working out of records and logs 
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TASK SETTING FOR FIREMEN AND MAIN- 
TAINING HIGH EFFICIENCY 
IN BOILER PLANTS 


By Water N. PoLakov, PHILADELPHIA, Pa, 


Member of the Society 


The object of this paper is to outline a method for the accurate 
determination and permanent attainment of maximum economy in 
daily boiler room practice in the power plant by the task-setting 
method. The problem is two-fold: First, the determination of the 
conditions which will result in a maximum operating economy; and 
second, the determination of the factors which will secure the per- 
manent attainment of these best conditions. The writer recently 
had an opportunity to reorganize the power plant of a large public 
utility company, and the methods employed to determine the tasks 
for the firemen and to attain the improvement in results which they 
represent in everyday running, met with such success that a report 
on the subject seems to be warranted. 

2 The engineering function of a boiler plant is deliberately to 
convert the thermochemical energy latent in fuel into the volume 
energy latent in steam, through a process of trans-power, while the 
commercial function is to generate steam of required quality and in 
a required quantity at the lowest cost compatible with the circum- 
stances. The problem before the management, however, is to deter- 
mine and provide the necessary and sufficient conditions, the fulfill- 
ment of which will bring about and assure the permanency ot the 
desired predetermined results. 

3 The degree of engineering perfection in a boiler plant is gen- 
erally reckoned in terms ot thermodynamic efficiency, but this cri- 
terion alone is both inaccurate and insufficient. It is inaccurate in- 
asmuch as the inherent thermodynamic efficiency of the plant, if 
determined either by calculation or by experiment under ideal con- 
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ditions, is not attained in practice; if determined from everyday 
performance it is short by some unknown quantity, depending upon 
the variable “human element.” It is insufficient since the concep- 
tion of thermodynamic efficiency of a boiler plant does not include 
the “time element’’ which is the chief determining factor in our in- 
dustrial, commercial and social lives. Thus, the thermodynamic 
efficiency can represent correctly the degree of perfection of the 
whole plant only if supplemented by correction factors taking into 
account the human and time elements, and is only one of many 
factors to be considered in the problem of reckoning the industrial 
efficiency ot a plant. 

4 As in differential calculus, the place of maxima depends upon 
the limiting conditions ot variables and constants, so in our problem 
the proper and complete solution can be found only by strict ob- 
servance of the rules of scientific investigation, and the steps to be 
taken in this research work can be grouped chiefly as tollows: (a) 
analysis of elements, (b) study of limiting effects of variable and con- 
stant elements on the maximum efficiency of partial processes, and 
(c) determination of maximum effect and the corelation of determin- 
ing tactors. When in this manner we learn what can be accom- 
plished and what are the conditions necessary for it, we have further 
to investigate whether these conditions are sufficient. Our knowledge 
would be insufficient if we did not consider the element of human 
will to attain the task set, and the stimulating factor to keep per- 
manently at work the power of will to maintain these known favor- 
able conditions. 

5 The well-known fact that the high thermal efficiency attained 
by experts during the boiler tests is seldom maintained in everyday 
practice is due to gross neglect on the part of the management to: 

a record the conditions causing the high efficiency during 
the test 
b instruct the men how to regulate these conditions in order 
to duplicate the test results, and 
¢ provide an incentive to the men for striving,for the pur- 
pose desired by the management or owners 
To this we may add that in most instances there is no assurance or 
proof that the high test efficiency was really the highest attainable. 

6 The work of testing steam boilers as it is usually conducted is 
not infrequently done by young college graduates or sometimes by 
the boiler room force, even in the plants of conservative and reputable 
companies. The data thus obtained is seldom reliable and com- 
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plete, and even if every factor, however insignificant, is measured 
and recorded the results are almost equally worthless, except that 
occasionally such tests disclose a serious leak somewhere and enable 
steps to be taken to remedy the isolated cause of loss. As a rule 
these evaporative tests are of no further use than to satisfy the 
owner’s curiosity or fancy to see mere figures of efficiency and load 
and sometimes heat balance. As a consequence the work of testing 
boilers is brought in this country to disrepute, to the auxiliary role of 
a “selling trick.” 

7 A mere heat balance is unable to furnish answers to the many 
questions of utmost importance for determining of conditions for the 
most economic steam generation. Lack of positive, well grounded 
principles as well is responsible repeatedly for faulty construction of 
furnaces and arrangement of baffles and gas passages. The average 
data of most tests are of very little value inasmuch as such factors 
as attention and skill of firemen are dumped into the same heap with 
the factors of boiler and furnace construction, and of properties of 
fuel. Furthermore, the most reliable test data are of very limited 
practical value unless they are so analyzed that the dependence of 
certain phenomena upon definite factors is clearly revealed. 

8 What is needed most is a method of boiler test research which 
will (a) establish a theoretical standard for each partial process and 
allow the determination of partial and ultimate efficiency, and (6) 
establish the influence of such conditions as variation of specific 
heat of gases depending upon their composition and temperature, 
radiation of furnace, variation of efficiency of heat transmission, 
variation of volume of gases in passages with different conditions of 
combustion, various rates of firing and percentage of infiltration of 
air, and influence of superheat on the economy of the process. The 
graphical method of studying boiler performance as suggested several 
years ago by Professor Grinevetski, fairly satisfies these require- 
ments, and the diagrams thus obtained, representing the working 
process of a steam boiler, are the most reliable tools in the hands of 
an investigator for setting the task for boiler operation independent 
of the skill of the casual firemen during the test, and plainly estab- 
lishing the relation between the causes and effects. 

9 The Grinevetski method of graphical analysis is one that is 
particularly useful in showing the interrelations of these important 
governing variables of the steam boiler. By it the relations between 
the temperatures of the gases and the heat contained in them at 
various temperatures are shown in the form of parabolic curves, as 
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are similarly the relations between the heat in the gases and the 
area of heating surface, and also the relations of radiated heat to 
the heating surface. The development of this method of analysis 
is explained in Appendix No. 1, in which the two examples of the 
curves (Figs. 13 and 14), namely, for tests Nos. 2 and 6, made at the 
Warrior Ridge power plant of the Penn Central Light & Power 
Company, are described. Its application to practice, as outlined 
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Fig. 1 LoneirupinaL Section or Test BorterR sHowinG LocaTIOoNs oF In- 


STRUMENTS AND DEAD CORNERS IN GAS PASSAGES 


in the following paragraphs, is virtually the basis of the method of 
work discussed in this payer. The tests referred to above are among 
a number that were made early in 1913, two of which, tests Nos. 1 
and 2 (see Appendix No. 3) were for the purpose of ascertaining the 
economic result of the operating method in vogue at the plant 
before betterment work was started and to determine any possible 
weaknesses of the practice. Test No. 1 is merely a record of obser- 
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vations made over a period of 80 days to determine the result of 
former operating conditions, while test No. 2 was a deliberate at- 
tempt to make a favorable showing under those conditions. The 
efficiency observed in test No. 2 was 67.94 per cent. Tests Nos. 3, 
5 and 6 were run to study the effects of the various changes made in 
operating conditions and for the standardization of practice, while 
test No. 6, which is analyzed graphically in Fig. 14, was a check test 
on our standard conditions. It showed the efficiency of boilers, 
furnaces and grates as 76.03 per cent when operating at 89.6 per 
cent of rating, while its official repetition under a load of 115.5 per 
cent of rating, showed an efficiency of 77.66 per cent. Tests Nos. 
8, 10a and 10b were made principally for the selection of coal. 

10 The advantages of graphical study of boiler performance were 
thus plainly demonstrated and the efficiency figure of 77.66 per cent 
was accepted as a practical maximum of thermal efficiency for this 
boiler, furnace and grate. As a method, it demonstrates with an 
appealing clearness the main conditions and results of the process of 
combustion and steam generation. As a matter of fact the character- 
istic curve does not change materially in shape for different boilers 
nor vary at all for the same boiler and same fuel, and thus the 
problem resolves itself into mere calculation of scales, shifting of 
coérdinates and measurement of projections. 

11 The next question therefore was to ascertain what would be 
the reasonable limit below which no fireman should allow his efficiency 
to drop. In this we had to consider the factors beyond the control 
of firemen, viz.: sudden fluctuation of load and unpracticability in 
that particular instance to analyze gases every 3 minutes; drop of 
attention every 40 minutes for the period of 11 to 20 minutes and 
effect of cooling off heating surface and furnace walls during the 
cleaning of fires (the allotted time for this was set on time studies 
as 18 minutes per 100 sq. ft. of grate surface). On the other hand 
there was made a correction for blowing off the boiler once every 24 
hours, which credited the boiler with so much metered water and 
debited it with so many heat units in the same amount of water at 
the boiler temperature. As a result of these investigations and 
studies, it was found that the standard for the task should be set at 
70 per cent combined boiler and grate efficiency. 

12 In this connection it is interesting to note that all officials of 
the concern and the representative of the boiler maker, considered 
the task on this basis too high and that accomplishment of it would 
be out of the question. The only argument that obtained its tem- 
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porary approval was that it was easier to reduce the task in the 
future if not feasible to accomplish than to make it higher. The 
fourth month of the task work, however, proved that 73.1 per cent 
of boiler and grate efficiency was permanently maintained, effecting 
for the company a gross saving of approximately 25 per cent on the 
fuel bill alone. This was accomplished, and we would like to em- 
phasize the fact, without heavy capital investment for physical im- 
provement of equipment like automatic stokers, special grates, force 


FIREMEN'S 


INDICATOR 





Fig. 2. DiaL or STEAM FLOW METER WITH SPECIAL SCALES FOR USE AS FIRE- 
MAN’S INDICATOR 


draft fans, soot blowers, ete. The only expense was for a few in- 
struments for the guidance of the firemen in their work of living up 
to their instruction card. 

13 After the test results were carefully studied and the practical 
maximum efficiency established, it was an easy matter, by referring 
to the test logs, to standardize the conditions of firing which neces- 
sarily result in generating steam at a desired degree of efficiency. 
In this, however, difficulty was encountered in that, like the great 
majority of boiler plants in this country, these boilers were equipped 
with only pressure gages and water columns, and it was necessary 
to provide instruments for certain important measurements. As 
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with other conditions equal, the weight of steam is in direct propor- 
tion to the weight of fuel burned, the first instrument necessary for 
informing the firemen as to how much coal to put in the furnace is a 
meter indicating the output of the boiler. But as this proportion is 
constant only at a given condition of combustion, the firemen have 
to be informed at all times as to what these conditions are. Since 
complete combustion requires a strictly defined quantity of air per 
pound of fuel of given composition, we have to know: 

a Composition of fuel 

b Rate of firing, lb. per sq. ft. per min. 

c Rate of air supply, lb. per sq. ft. per min. 
In most cases it is possible to obtain fuel of practically uniform 
analysis, and in addition to have the analysis report within 3 hours 
from the time of the delivery of coal to the bin, so that the first 
variable may be taken as a constant. As to the rate of firing, this 
is indicated by the steam flow meter inasmuch as conditions of com- 
bustion are uniform. Then, our last variable, the quantity of air 
to be supplied per minute to the furnace, is the factor which we have 
to control. 

14 As long as the infiltration of air remains constant (it should 
be as near to zero as possible) and the cross-section of air ducts or 
pit doors is constant, the variable elements are the velocity of air 
and its specific weight. The specific weight being a function of tem- 
perature, calls probably for not more than two corrections per year 
for winter and summer average temperatures in the fire room. Thus 
we have a practical solution of the problem in the indications of a 
draft gage. Draft, i. e. vacuum over fires, is usually measured in 
such small fractions of an inch of water column that, considering 
the resistance of flow of the gases through the boiler as constant for 
each rate of firing, it is more convenient to take readings at the 
uptake. From our definition of the draft as vacuum, it follows that, 
in itself, it is no indication as to quantity of air flowing through 
the fuel bed and must always be considered in relation to the resist- 
ance offered by the layer of burning coal. Careful tests can easily 
establish the desired interrelation between the quantity of air and 
thickness of fires, or a duplex draft gage can be advantageously 
used. 

15 This reasoning leads to the conclusion that for practical guid- 
ance the fireman needs at least three instruments: 

a Indicating steam meter 
b Draft gage 
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ce Indicator for the codrdination of the condition of firing 

with the load carried by the boiler at any moment. 
In his experience the writer found that the well-known General Elec- 
tric steam flow meter of the indicating type could easily and satis- 
factorily serve the third mentioned purpose. The writer arranges 
on the dial of the steam flow meter an inside dial, as shown in Fig. 2, 


with numbers indicating the required thickness of fuel bed corres- 
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ponding to the number of pounds of steam drawn from the boiler 
and a third dial with numbers indicating the draft which is necessary 
and sufficient to supply the required quantity of air for the combus- 
tion at a rate called for by the indicated steam demand. Thus, if 
the pointer, as in Fig. 2, shows that steam is flowing from the boiler 
at a rate of say 14,000 lb. per hour, the fireman will know that the 
figure 4 under the pointer on the middle scale means that a draft of 
0.4 in. of water is needed and that the location of the pointer on the 
inner scale between the figures 6 and 7 calls for a thickness of fires of 
from 6 to 7 in. 
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16 The next information vitally important for the fireman is 
the frequency at which his furnace must be coaled to keep the fires 
in best condition. ‘The method adopted by the Italian Navy is 
accepted by the writer as most satisfactory, consisting chiefly in bell 
signaling at intervals in proportion to the load carried by the 
boilers, which signaling is regulated by clock mechanism connected 
with a flow meter. For use in a boiler house where a number of 
batteries are fired independently and it was desirable to eliminate 
the variations of load among them, a modification of this method 
was devised to equalize the driving of each furnace. For this pur- 
pose the counter of the feedwater weigher, supplying water to the 
entire boiler house, rings the bell every time a certain number of 
thousand pounds of water is fed to the boilers, thus giving notice to 
the firemen that an adequate number of shovelsful must be thrown 
into each furnace. This number is easily determined since the 
weight of a shovelful of coal is known and the rate of apparent 
evaporation at the given condition of firing is a constant. 

17 Ina public utility plant the load carried by the boilers varies 
considerably, as a rule, not only throughout a day but often within 
an hour, in which it may swing from maximum to minimum, or 
vice versa. This condition was particularly noticeable in the plant 
of the Penn Central Light & Power Company at Warrior Ridge, Pa 
supplying power to the consumers as different in character as resi- 
dential lighting, coal mines, textile mills, quarries and interurban 
railroads. While with a number of small steam generating units 
the peak periods and off-peak valleys in the load curve do not affect 
the rate of driving individual boilers since the number of boilers put 
into service can easily be changed, a widely fluctuating load within 
a short period has its limiting influence on the attainable efficiency 
of steam generation. The time element in boiler performance, or, in 
other words, the time required for generation of a certain quantity 
of steam with the greatest economy, is of utmost importance. Some 
idea of the relation of factor of thermal efficiency to the rate of driv- 
ing for boilers of different designs is given in Fig. 3, a chart compiled 
from data gathered from the experience of the writer. 

18 Here again we are confronted with the fact that the thermal 
efficiency is not a final criterion and it is often the case that high 
rate of driving, although thermally efficient, is too expensive on 
account of special costly devices necessary for forcing the boilers or 
uneven distribution of work on the men requiring extra men idle 
part of the time. Unwarranted fixed charges in one case and a high 
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pay roll in the other make it financially desirable to limit the output 
of the boilers. Again, in other cases low rates of driving are aban- 
doned irrespective of the thermodynamic advantages on the strength 
of financial impossibility for the concern to add new units. 

19 The above considerations require for proper solution of the 
problem a scrupulous research into interdependence of: (a) Variation 
of fixed charges with various time units required for production of a 
unit of volume energy in shape of steam; (b) variations of thermal 
efficiency with the variations of the above time unit; (c) variations of 
pay roll, etc.; (d) variations of the cost of maintenance, etc.; (e) phy- 
sical limits affecting the quality of steam, as size of superheaters 
which at certain point are unable to absorb the heat due to slow 
convection of heat by dry steam; and (f) physical limits of space 
Thus, while the increase of output up to certain limit usually in- 
creases the thermal efficiency, after this point it begins to fall. But 
it is in most cases erroneous to assume this maximum efficiency point 
as a best load to operate the boilers at, due to the complexity of the 
above mentioned limiting factors. 

20 From this short reference to the limiting influence of the 
variable factors on the final commercial economy we may pass to 
the problem of final criterion for the determination of the task. The 
process of steam generation can be conveniently represented in the 
form of the equation: 

E,=E;X EpX En XEZXEXE; 
where E indicates the ratio of utilization, or efficiency, and the 
corresponding indexes signify as follows: s steam generation, f 
financial outlay, p purchase of fuel, etc., m attendance of men, g 
gasification of fuel in furnace, c combustion of gases, and ¢ transmis- 
sion of heat of gases to the boiler water and steam. 

21 Ina given plant £; is constant; LE, is to be determined pre- 
vious to the setting of the task for men; the quality, characteristics 
and cost of fuel are so strictly governed by the construction of the 
furnace and boiler, by the available draft, and methods of stoking 
by the coking or baking peculiarities of fuel, that from the few 
varieties of fuel available on the market, the selection of the most 
suitable is a mere computation of the cost of fuel for generating say 
1000 lb. of steam of given quality. This computation, however, 
shall follow, not precede the determination of the best condition of 
combustion with each of the varieties of fuel permanently available 
on the local market at a given cost including freight rates. 

22 Efficiency of gasification of fuel E, is a variable which in its 
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turn is limited by: (a) rate of firing, (b) fusing and clinkering 
quality, (c) size of fragments of fuel, (d) method of firing, (e) 
frequency of leveling or shaking, and (f) thickness of coal bed (pro- 
vided the design of furnace or grates remains unchanged). 

23 Similarly £,, efficiency of combustion of gases liberated from 
the fuel, is limited by several factors: (a) composition and nature of 
volatile matters, (6) proportion of gases to oxygen supplied by air, 
(c) volume of gases developed per unit of time, (d) velocity of gas 
currents, (e) volume of furnace, (f{) distance of the combustion zone 
from the heating surface, and (g) thickness of fuel bed, or length and 
shape of torch (for gaseous and liquid fuels). 

24 Finally £&,, efficiency of transmission of heat, even in the 
boiler of a given design, varies widely and is positively determined by: 
(a) velocity of hot gases, (6) volume per unit of time intact with unit 
of area, (c) temperature of the gases, (d) pressure inside of the 
boiler, (e) insulating coating of cool gases, soot and scale deposits, 
and (f) desired quality of steam. 

25 A method of computing these partial efficiencies is self- 
evident: 


E, (efficiency of _ heat value in refuse from N lb. coal burned 
gasification) heat value in N Ib. of coal 
E, (efficiency of _ heat developed, computed from gas analysis 


combustion == heat in fuel less heat in refuse 
i, (efficiency of _ heat in steam generated by 1 |b. fuel 
heat transmission) heat available for heating surface 
In the last case the temperature of the boiler itself at the given pres- 
sure could be taken into consideration as well as the temperature re- 
quired for the creation of draft. In other terms this equation can be 
represented as the function of temperatures. 
RE, T'—t, 
T' —ty 
where 
T =temperature of the gases of combustion 
t, =temperature of gases leaving boiler at uptake 
ti = temperature of boiler water 
26 The information these formulae convey is of the greatest im- 
portance for influence of judgment as to what partial efficiency and 
to what extent it could be sacrificed in order to arrive at a desired 
high standard and meet all other practical requirements and condi- 
tions. But, it must not be forgotten that they contain no time ele- 
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ment in their composition. To introduce this criterion the boiler 

output per hour shall be recognized in either of the methods: 

heat absorbed by boiler per hour 
1,980,000 ft-lb 


thermal boiler horsepower 


or 


p xX 
23,760,000 


mechanical boiler horsepower 


where 
p=steam pressure absolute per sq. in. 
) =steam volume generated in cu. in. per hour 

27 This general outline of a method of analyzing the limiting 
values of variables and determination of conditions necessary for the 
attainment of certain predetermined results would be incomplete 
without a reference to the practice of studying the influence of indi- 
vidual variables. The writer is convinced that any boiler trial con- 
ducted with the most scrupulous care may leave obscure the influ- 
ence of a number of the above mentioned limiting factors as well as 
leave the question uncertain whether the maximum practical effi- 
clency or capacity was really obtained during the test and whether 
or not the various conditions as observed are necessary and sufficient 
to duplicate the results at any time. The writer maintains, that as 
long as the question is not to attain accidentally a mark set at 
random, but clearly and fully to determine all conditions necessary 
for maximum economy of operation, for the purpose of setting 
definite standards, it is imperative to conduct a number of separate 
observations, though of short duration, dealing in each case with 
one and only one variable in order to find its limiting effects. Only 
through an a posteriori method of reasoning, through a wide induc- 
tion from a sufficient number of particular observations, may the 
probability that is tantamount to certainty be attained. 

28 Ascertaining finally the physical elements of the efficiency 
equation and its value and, eliminating the constants beyond our 
control, we ultimately obtain a reliable basis for judging the effi- 
ciency of the ‘human element” of the problem which could be ex- 
pressed as 

En=f (e) 
and its limit is reached when the difference between the theoretical 
efficiency of the process and its actual accomplishment is zero. 

29 We now come to the question of how to use this available 
knowledge based on theoretical research in such a way as to secure 
the best results practicable in regular service by the task method: 
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In setting a task for firemen, it remains to be determined what the 
scope of the task shall be. In order to accomplish the purpose it 
devolves upon the management to accumulate the detailed and 
exact knowledge of the most favorable conditions to attain results 
and make it possible and desirable for every employee to live up to 
them. It is for the employee, on the other hand, either to create or 
maintain such conditions as are required in the management’s 
specific instructions. 

30 Various schemes have been used as the basis of task setting 
for firemen which to the writer’s knowledge have always created 
dissatisfaction. Certain of these are as follows: 

a The cost of steam generated was used for the basis of the 
task in the boiler room of a large cement plant, and a 
premium offered for the reduction of this cost, but as 
firemen have no control over the purchase of fuel, 
maintenance of equipment, etc., this task involved the 
standardizing of conditions of combustion, for which no 
instruments were provided and no definite standard or 
aim was set before them, and the scheme was soon 
abandoned. 

b The high percentage of CO, in flue gas was adopted as a 
task basis for firemen in several plants, but the men 
were not trained nor were they even shown how to ob- 
tain it. When they occasionally attained the mark, the 
question remained undecided whether high percentage 
of carbon dioxide was coincident with the most econ- 
omical steam generation or not, and the method proved 
generally unsatisfactory. 

c A high percentage of CO, and low percentage of com- 
bustible in the ashes, were factors upon which another 
attempt was made to specify more definitely the fire- 
men’s task. The question remains, however, whether 
the conditions which the firemen must observe to attain 
the task and produce gas rich in carbon dioxide and an 
ash with little carbon, are actually the best for trans- 
mitting the heat of the gases to the water and steam 
and whether at any load the same standard is equally 
beneficial. 

d_ A limit on coal consumption as a task for railroad firemen 
was favored at one time. This idea, probably the most 
ridiculous and illogical, soon demonstrated its own 
weakness and has been almost entirely abandoned. 
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31 The lack of analytic thought in these instances is remarkable; 
such important factors as condition of equipment, variable quality 
of fuel, weather conditions, necessary instruments, complete record 
keeping, thorough instructions, etc., were disregarded or under- 
valued. The common cause of failure of such schemes has been the 
desire to make a short cut and jump over all preliminary studies, 
and save the time and trouble of training men in a systematic and 
thorough manner how to accomplish the task set for them. Should 
such training be undertaken with bona fide intentions, the instructors 
themselves would be compelled to discontinue the training as soon 
as they discovered that the control of the conditions affecting the 
results is beyond the men. 

32 The question of measuring the effect of task accomplishment 
can be approached from either end, but it is more convenient to 
figure out the result, and if this is below the standard, turn to the 
records of conditions and there locate the discrepancy between the 
required results and those obtained. A gage for measurement of the 
degree of fulfilment of task conditions set is offered by the factor of 
thermal efficiency of grate, furnace and boiler which is 

heat transferred to steam 
heat available in fuel 
This measurement involves several corrections for factors beyond 
firemen’s control and neither ratio of apparent evaporation nor 
boiler efficiency nor efficiency of combustion alone are anywhere 
near sufficient for the purpose of judging the efficiency of the work 
of men. 

33 Actually to calculate the efficiency of the boiler, furnace and 
grate is a tedious and comparatively long procedure, and is never 
made in power plants for a day, shift, fireman or gang of firemen 
working in team. The writer in his capacity of consulting engineer 
devised and introduced a comparatively simple method of obtaining 
a complete record of firemen’s performance and to figure their effi- 
ciency. This method, which has been in vogue for over a year at 
the central station at Warrior Ridge, Pa., requires the following 
record data: 

a Coal records from store issue tickets and coal passers re- 
ports compiled every eight hours 

b Heat value of fuel determined by bomb calorimeter and 
value of coal in B.t.u. known for each coal pocket 

c Amount of water fed to boiler (banked boilers fed sepa- 
rately) ascertained for the same periods 
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d Temperature of feedwater recorded 
e Steam pressure recorded 
f Degrees of superheat recorded 
34 These data are turned over to the station clerk who proceeds 
as follows: 
a From the slide rule shown in Fig. 4, he ascertains the 
factor of evaporation (corrected) on the basis of abso- 
lute boiler pressure, temperature of feed and tempera- 
ture of superheat 
. 104 
A> * " 
oO 8° s Jo 
JO § s 108 " 
y, \ 0 
ES @° 9 7 - 
J . é 43 
Jo ‘ 
Jf « 9 . 
Vip by t eR EF; 4? 
hey PSN dif 
iAa& . . a’ 
2 . & 5 e 
™ 9 /* a POWER PLANT LOC rf \ 
~~ «4 CALCULATOR wy oe \ 
_ x se eX Se é 
“ 7 a a 
© . a 5 ge 
& _ o ‘ 
=> F , | 
= 9 | f 1 
oe; “4 = ~ 
| ~ 
—" Ss. 
“ me ¥ 
= 
© _ 
. wo 
° ron 
S / 
o 7 
- ° 
4 “Z ”% 
y F ~ 
: y yA 
& 
s ” Y 
” % 
; % “So 
Ss & 
, RLS 
% ou ry, 
‘ “‘? 
ot a” 
" . 7 yt of 
4 a 
4 ’ 
Se fs ez * 
83 ot re 
Power Piant Loa CaLcuLaTor 














WALTER N. POLAKOV 1747 


b By means of the power plant log calculator, Fig. 5, he 
determines 
| actual evaporation ratio during each watch or 
per each man 
2 factor of evaporation during each watch or per 


each man 


Mave INVESTIGATED ano REPORT Briow Tre 
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3 equivalent evaporation during each watch or 
per each man 

t oefficn ney of steam generation per watch or per 
each man 

5 cost of fuel per 1000 Ib. of steam per watch or 
per each man 

He then enters the results of computation on the daily power plant 
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report form (see Figs. 11 and 12). The whole procedure takes on 
the average 18 minutes of the clerk’s time, for whom, incidentally 
a specific task is assigned and sufficient hourly bonus offered for, 
its fulfilment. 

35 Every case of failure on the part of any fireman to secure on 
his watch the combined boiler, furnace and grate efficiency of 70 per 
cent or above is immediately investigated by studies of other records 
and recording charts of draft, temperature of escaping gases, nature 
of boiler refuse, etc., and if no reason can be found there, an exam- 


frOnm eaeers 


CHARGE 
DAILY BONUS SLIP 
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J ry o 
NAME 4 LEA 1a No 
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HOURS DAY WORK . x 4 
a4 
HOURS BONUS WORK r 
yf 
HOURS BONUS EARNED u 
c 
TOTAL HOURS FOR DAY 9 


S. D. Port 
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ination of the physical condition of equipment and apparatus is 
made. The result of this investigation is recorded on a form for 
cause of lost bonus, Fig. 6. This method is particularly valuable 
and outside of its direct advantages provides an additional and con- 
tinuous training of the men in careful observation of harmful factors 
of the slightest nature. 

36 Then by means of complete and trustworthy records the fire- 
men are informed as to results of their work before they come back for 
the next watch, see Fig. 7, and moreover, while they are proceeding 
with their work, they have in addition to previously mentioned in- 
struments indicating the condition of firing, continuous information 
as to results they are accomplishing up to any moment of their 
watch. This is accomplished by having coal weighing and water 
metering so balanced that an even number of dumps of feedwater 
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and dumps of coal indicates that the ratio of evaporation (super- 
heat, pressure and feed temperature being as specified), is on the 
safe side of the requirement. 

37 The record of attainment of the task by firemen kept in the 
manner devised by H. L. Gantt, Fig. 8, offers such well-known ad- 
vantages over any other method that it was adopt d for general us¢ 
by the above mentioned public utility companies. The illustration 
of this record, kept from the start of task work in the boiler house at 
Warrior Ridge of the Pe nn Cr ntral Light & Powe r ( ‘company, shows 
steady improvement and better habits of men. While the May 
record showed only 68.7 per cent efficiency of boiler and grates of the 
whole plant, the last month on this record showed the efficl ncy of 
73.1 per cent. The number of day-men falling short on the task is 
steadily reducing. The number of men absent is, however, chiefly 


due to “days off’? and summer vacations for the men work seven 
days a week in a plant of this character. It should here be stated 
that the departure from the principle of separate man’s record made 
by the writer at first involuntarily proved to be so gratifying, creat- 
ing as it did an unusually strong team spirit of coéperation, that th 


writer has never attempted to split the records of two or three men 


working jointly firing one battery of boilers. 


38 The elements affecting the choice for or against task work 
are so numerous that they cannot all be mentioned. The essential 
thing is that some element of advantage to the workman be intro- 
duced sufficient to overcome actual or imaginary disadvantages be- 
lieved by the men to exist as a result of the new state of affairs. This 
advantage takes the form of a sufficiently attractive and generous 
bonus to be paid for willingness to learn the new way and to continue 
to observe the instructions. Actual accomplishment of the task and 
consequent earning of the bonus means the adjustment of certain 
conditions concurrent with the adjustment of others. This adjust- 
ment being under the control of the employee is a physiological pro- 
cess principally depending on (a) the willpower of the man, and (6 
physical fitness. 

39 The man for whom a certain task is assigned must strive to 
accomplish its aim. The exercising of the power of will is a threefold 
process: first, the man must have a desire; secondly, he must make a 
choice of ways and means; and thirdly, he must perform necessary 
actions. The workman’s desire from necessity is to earn his living 
at least; next he has to choose whether he shall work under instruc- 


tions as set forth in the standing order and instruction cards for thi 
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compensation offered; and lastly, he has to act according to his deci- 
sion in order to satisfy his desire. 

10 Asarule, the workmen feel that the adoption of a new method 
will impose an undue strain, but it is comparatively easy to overcome 
this misconception with the firemen from the fact that greater effi- 
ciency means less coal to be shoveled. On the other hand, the new 
conditions require the men to give their attention to instructions and 
the indications of the apparatus, which diverts them unpleasantly 
from chatting at leisure with their fellow workmen. This forms a 
more serious obstacle to their quick decision in favor of new routine 
than anything else. 

41 Cases are not infrequent where the men, particularly thoss 
more or less in authority, take offense at scientific study and prefer 
to fight it or even quit rather than admit the advantages of the new 
practice. Temperament usually determines the vigor of the oppo- 
sition. Social conditions occasionally influence a man’s choice for 
or against the new regime. If a person who is admired by his asso- 
ciates happens to decide against task work, he is liable to influence 
the choice of his friends and acquaintances very materially. Mem- 
bers of labor unions are more apt to disfavor task work, while social- 
ists are strongly in favor of it, feeling that the scientific method of 
management helps to solve the problem of nationalization of indus- 
tries. 

42 In order to determine the amount of bonus, there must be 
two limits established—a maximum and a minimum. The maximum 
bonus should be equal to the amount of net saving accomplished 


under given circumstances, while the minimum bonus is, of course, 


equal to zero. When the bonus to be paid actually reaches either of 
these limits it loses its usefulness since it loses its stimulating effect 
with the management, if the maximum, and with the men, if the 
minimum. Since in an average boiler house the task results in about 
25 per cent saving on the coal bill while the fireman’s pay roll is from 
10 to 15 per cent of the coal bill, it is evident that there is a con- 
siderable latitude for adjustment of bonus. 

13 After the choice has been made in favor of task work, how- 
ever, as a result of the stimulus offered, the third element, proper 
action, is yet far from being secured. To act in the chosen direction 
one must know how the desired result is to be accomplished. Lack 
of sufficient information necessarily produces a strong perception of 
uncertainty coincident with suffering. After the excellent essay on 
training workmen by Mr. H. L. Gantt, little if anything can be said 
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on this subject except, that in case of firemen, the success of attain- 
ment of the task is determined by detailed, patient, and prolonged 
training and instructions, and as such this is the most important 
function of the management. A dummy furnace was found to be an 
excellent means to break in the green hands. 

44 Although the above requirements of additional compensation 
and exhaustive training for stimulating men’s will to coéperate 
with the management in attainment of the state of high efficiency 
are imperative, they alone are insufficient. The psychical conditions 
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under which the men have to work must be so arranged as to insure 
the fullest preservation of their strength, health, and psychical facul- 
ties. The opposition exercised by some labor organizations in in- 
stances where greater efficiency is demanded from the workingmen 
without adequate safeguards to their vitality and ability to work is 
a just and well grounded fight against the short-sightedness of some 
self-termed efficiency experts. 

45 In a boiler house the amount of work per man per hour is 
constant, and cannot be increased without knocking down the effi- 
ciency to a ridiculously low figure, but the number of foot-pounds of 
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work can be reduced in an inverse proportion to the increase of 
efficiency, so that the question of preservation of a man’s health, 
etc., eliminates any consideration of overspeeding. The conditions 
which then remain for consideration are (a) temperature of room; 
(b) ventilation (dust and draft); (c) lighting; (d) drinking water; (e) 
restful seats; and (f) sanitary washrooms. 

46 One familiar with the common layout of a power plant cannot 
over-emphasize the importance of the above conditions to enable 
the men to live up to their task day in and day out. While engine 
rooms not infrequently offer very pleasant and sanitary surround- 
ings, boiler houses, the most important part of any plant, are so 
built as to make them unbearably cold in winter and uncomfortably 
hot during the summer; ventilation apparently serves either to fill 
the lungs with coal dust or to chill the perspiring men after 
cleaning their fires. Lighting is an unusual luxury, so that after 
looking into the furnace no man could read his gages or examine 
anything around the boiler. Good drinking water is rarely provided, 
and restful seats with backs (seats without backs are equal to no seat 
at all) were never found by the writer in any boiler house. Yet the 
mere fact that the firemen, if provided with seats having backs, can 
get through the cleaning of fires in 18 minutes per 100 sq. ft., while 
without them they consume at best 24 minutes, apparently should 
convince any unbiased mind. 

47 On the contrary, the absence of an elementary condition of 
comfort in a working place where the men spend the better part of 
their lives is more harmful to the employers than to the employee. 
The petty annoyances and feelings of discomfort divert the atten- 
tion of the men from the performance of their duty to means of 
avoiding the annoyance or harm. Steady attention on the part of 
the fireman is much more important than is generally realized. A 
psychological test conducted by the writer on the effect of the occa- 
sional drop of attention with the same individual and with individuals 
possessing different degrees of this faculty proved that physical con- 
dition and strength being constant, the boiler efficiency percentage is in 
an almost direct proportion to the degree of attentiveness of the fireman. 

48 With healthy, sanitary and pleasant surroundings as a suffi- 
cient criterion for judging whether the man’s task is harmful, a 
simple and apparently reliable method was devised by the writer. 
It is evidently beyond the means of ordinary time study to define 
whether or not the possible output in a unit of time is a safe one 
from the viewpoint of the preservation of the individual and the 
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nation. The problem in itself is twofold: (a) strain per unit of time 
in foot-pound per square inch of cross-section of a muscle, and (6) 
number of time units at work. As in every case where more than 
two variables are evolved the maxima are determined by the limiting 
conditions of variables, and the constant safe limit can be reached 
either by a comparatively great strain during a short time or a less 














Fig. 10 GrapuicaL Recorp or AcTtuAL REepwucTION oF Cost or Coal 
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intense strain during a longer period. If ¢ and s are time and strain 


d/j/ct K s 
- 
ant xX ca 
if differentiated, illustrates the problem; yet, whether factor c for 
time or c’ for strain has the same numerical value the experiments 


respectively, the equation 


alone are able to show. More study along this line is needed. 

49 In our experience we adopted in addition to time studies, a 
careful investigation of fatigue, both mental and physical, and 
measurements of the vitality of the men affected by various conditions 
of work and number of working hours per day. No task is reason- 
able unless the workman can fully regain his loss between quitting 
time and recommencing work the next day, and during a sufficiently 
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long period of observation a man should be able to gain or at least 
not lose anything in his vitality. Observations should cover at least 
four factors: (a) weight of body; (b) blood pressure; (c) temperature 
of body; and (d) pulse. The blood analysis while considered desir- 
able is too cumbersome to make, and other indications being favor- 
able can safely be omitted. Almost unanimous statements of thos« 
observing the task work performed in a great variety of industries 
assert that men are gaining in health and spirit, but scientifically 
definite data alone could prove this fact beyond any doubt 

50 Finally, the time element in relation to task setting for men, 
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particularly if the work requires a considerable strain, must be 
settled by examination no less careful than the study of the time 
rate of driving boilers. When, however, as in the case of firemen, 
both physical strain and attention are required, it was found that 
with strong, healthy individuals the limiting factor on number of 
hours of profitable work is set not by physical exhaustion but by 
weariness of spirit. Other conditions being equal, a fireman on a 
12-hour watch is found to be about 4.5 per cent less efficient than the 
same man on an S-how shift. 

51 This time-limiting factor on human efficiency, taken in con- 
junction with a scientific certainty in determination of the most 
advantageous thermal efficiency, formed the grounds on which the 
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writer rejected the sliding scale of bonus rate results exceeding the 
task set by various degrees. The task set must be so little below the 
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most advantageous point that it could be reached with greatest 
benefit to all concerned and it is not desirable from economical 
aspects either to fall short of or considerably to overreach it. Offer- 
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ing extra compensation for excess of the task requirement means in 
final analysis either that the investigator did not determine both 
limits, or that the management tempts a man to do more than the 
average employer dares to ask directly. 

52 The example of efficient codperation between employer and 
employee in the power plants of public utility corporations here 
referred to demonstrated the value of the above principles for setting 
task and accomplishing the predetermined results in firing boilers. 
The diagram in Fig. 10, showing cost per kilowatt-hour of fuel rela- 
tive to firemen’s payroll and bonus before and after adoption of 
scientific basis for firing, presents, outside of the interesting reduc- 
tion in cost since the change of method took place, another feature 
also of no less importance, namely, that since that time the unit cost 
remained practically constant, while previously it fluctuated con- 
siderably. Samples of daily power plant reports are shown in Figs. 
11 and 12. 

53 The writer does not claim to have made any new discovery 
or exhaustive treatment of the technique of the question. The 
undertaking of presenting to the profession a brief outline of sys- 
tematic method of task setting for one particular job can be consid- 
ered fairly fulfilled, if the necessity of thorough scientific research 
and accumulation of available data for further enlightenment of 
the many still obscure facts and their coérdinations is sufficiently 
demonstrated. 
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54 The diagrams in Figs. 13 and 14 represent applications of the Grinevetski 
method of graphical analysis of the working process in a steam boiler. Briefly 
stated, the diagrams consist of two main curves: a heat curve TQ and a character- 
istic HQ, a third auxiliary curve, known as a radiation curve, being added for 
use in determining the influence of radiation of the incandescent fuel on thi 
grate on the whole process. The heat curve is constructed from the tempera- 


tures of gases 7’ as ordinates and the heat in the GASES ( 


f corresponding tem- 
perature as abscissa Q. The heat developed during the combustion could bs 
represented as a function of temperaturé Assuming the following symbols 
B),= Fuel consumed per hour in |b 
G, = Weight of gases in lb. per 1 lb. of fuel burned 
C', = Average specific heat of gases (at p=const 
7 Temperature of gases 
Tl’, = Temperature of furnace 
T ,= Temperature of escaping gases 
T ,= Temperature of air entering the furnac 
()’ = Heat in gases in B.t.u. at temperature 7’ 
(). = Heat in gases in B.t.u. at temperature 7 


Q =Heat of gases developed during combustion in B.t.u. per hour 
(» = Heat value of fuel in B.t.u. per Ib 
thus 
Q=Q’-Q, l 
and 
Q) GB 2 


The specific heat of the gases could be represented as a lineal function of tem 
perature 

bs ( 3} 
where c and 6 are constant for the fuel of given composition and definite percent- 
age of CO, in gases. For variable CO, and différent fuels, e¢ and 6 vary but 


slightly and for all practical use have little effect on the calculation 
55 Thus from equations [2] and [3] we have 


In this cG,,B), is constant. except in cast of infiltration of air into gas passages, 
and at any given condition of combustion can be taken as a scale for the diagram 


0 


The expression { Ss oan equation OI a par ibola ind is such can be 


easily plotted. Assuming C, in inches, is a scale for ordinate equal to 1 deg. faht 


and W, in inches, is a scale for abscissa equal to 1 B.t.u., « quation |4 becomes 
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1760 TASK SETTING FOR FIREMEN 


6 
ee eS — 
c 


and the method of plotting this curve is evident. It gives the heat curve TQ 
If Q’=Q,; then Q =0; and therefore the ordinate shall pass through temperature 
T, of the curve. 


56 From equations [4] and [5] 

C 
cG,B, 
Referring the fuel consumption per hour to a unity when B,,=1 Ib., equation 6a 
is obtained 


in inches... ve 6) 


C . . 
Wo= in inches 
. 


CUb 


rodaed 


57 The application of this heat curve is apparent. The temperature of the 
gases 7’ is known and, being represented in a scale b, if referred to the curve and 


projected on abscissa, gives the corresponding heat in the scale w=1 B.t.u 
Thus from the heat value of the fuel and the weight of the gases developed from 


its combustion, may be found the theoretical temperature in the furnace 7’), by 
projecting on the curve Q,w. and reading the temperature at this level on the 
corresponding scale of ordinates. 

58 The deviation of the parabola from the straight line OC indicates the 
variation of specific heat of gases with the change of temperature, which is con- 
siderable at the high temperatures. If 

Q.= BQ» =heat available 
Q: =Q'1+Q"1 =heat utilized )Q by radiation : 
{Q”: by convection and transmission 
Q:2=the loss due to incomplete combustion 
Q;=Q'3+Q"; =external losses s Us - furnace 
(Q's In gas passages 
Q,=is the heat lost in escaping gases. 

We can study graphically the heat balance as well as ascertain and locate 
the cause of any loss due to inefficient performance of a certain part of the 
boiler or furnace. Q, is directly shown by the heat curve, and an evaporative 
test supplies the data of Q:; hence the equation of heat balance is: 

Q2.+Q;=Q Oi+Q; (7 
Similarly by further graphical analysis the other elements could be ascertained 

59 It is useful to plot also the curve of radiation 76 which represents the 
equation 
"(4912 J 
In accordance with the equation of Stephen for an ideal black body, the heat 
transmitted by radiation is: 

Q=ocFT* 
where 7'=absolute temperature of the body, F= radiant area, o= constant 
This constant in metric units for lamp black o; =4.33 cal per m? per hr., or 1.678 
B.t.u. per sq. ft. per hr. Professor Grinevetski gives a table (see Table 1) for 6 
at temperatures from 302 deg. fahr. to 2912 deg. fahr. The intersection of the 
radiation curve, plotted in accordance with this method, with the heat curve 
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TABLE 1 VALUES OF @ AT VARIOUS TEMPERATURES * 


T, Deg. Cent. 6 T, Deg. Cent. 6 


150 320 900 18,930 
200 501 950 | 22 370 
250 748 1000 26,540 
300 1078 1050 30,650 
350 1506 1100 35.550 
400 2051 1150 41,000 
450 2732 1200 47,080 
500 3571 1250 53,800 
550 4590 1300 61,210 
600 5810 1350 69,370 
650 7260 1400 78,340 
700 8960 1450 88,150 
750 10,955 1500 98,810 
800 13,210 1550 110,460 
R50 15,980 1600 122,800 


* Values calculated in c. g. s. units. 


determines 7',, the temperature in the furnace and Q’;, the heat utilized by radia- 
tion. In this case, like in all others, the comparison of ideal conditions with 
those observed gives a valuable indication as to what direction we must apply 
our efforts, and in most cases as well supplies us with the means of measurement 
Only the analysis of the whole problem in its entirety, however, can tell whether 
further efforts are worth trying in practice or not. 

60 The rule made manifest in this research on radiation could be expressed 
as follows: Under equal conditions of combustion, the temperature of the furnace 
is in direct proportion to the rate of firing 

lb. of fuel per hour 

B,=—— - - 

area of grate surface 
and in inverse proportion with the intensity of radiation. 

61 The second main curve, or characteristic, has the same heat scale on 
abscissa as the heat curve, but as ordinates we take the area of heating surface, 
H. If 
k =factor of heat transmission in B.t.u. per sq. ft. per hr., and 

T,.=temperature of boiler water in accordance with Redtenbacher’s 
researches, we have 
k(t—ty)dH = —dQ 
whence 
dQ ae 
1H i—ls ro ‘ 13} 

62 This equation can be plotted very conveniently, if k is constant, and the 
tangent of the angle ¢, between tangent to characteristic curve and the line of 
ordinates, is in direct proportion to the difference of the temperature of the 
water in the boiler and the temperature of the gases in contact with a given 
section of the heating surface. Thus, with 7, and k known, the shape of the 
characteristic curve is determined by the temperature of gases (abscissa Q) and 
is independent of the ordinate. This is a particularly convenient peculiarity, 
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since the curve can be plotted from any initial temperature without changing its 
shape; a number of tangents plotted in accordance with equation [8] determines 
the curve. From this equation it is evident, that with the decrease of (t—tx), 
tang @¢ decreases and with t=/,, tang ¢=0, and our ordinate KH of the heat 
curve for temperature tk will be the asymptote to the characteristic curve. If 
with ¢=t,, H =0, and the abscissa of the characteristic curve will be on the 
ordinate 7', of the heat curve scale. The ordinate of the characteristic curve 
starts from the axis thus located, R—R, which determines the area of heating 
surface in contact with the hot gases, while the corresponding temperature of 
gases is represented by the distances between OQ and (Q. The scale for the 
heating surface area is determined as follows: 


hil 


J : in inches o 
ch; B 


63 From this we can estimate the temperature of the gases in any part of the 
gas passages If H Hy total heating surface , we know from the heat curve 
that 7 =T, and Q;. On the other hand, if we know the various temperatures 
we can locate the sections of gas passages in which they are present and from the 
characteristic, the areas of the heating surface. If k (factor of heat transmis- 
sion) is unknown, but 7’, and 7’, are known, the factor of heat transmission itself 
can be determined from equation [8 

64 The rate of driving the heating surface is shown by the characteristic 
curve. Assume 


dQ 
qd 
~ dH 
for average conditions and 
Q’ —Q’ 
H” —H 
for the local rate of driving in B.t.u. per sq. ft. per hr. Also 
Q’—Q” 
Gu ™ 7 ; 
H" —H 


which equals average rate of driving for a given portion of a heating surface 
65 The first equation is a tangent of the angle between a line tangent to th 


characteristic curve and the axis of ordinates, and the second, a tat 


ngent ot an 


angle between a line normal to the same ordinate and (H” —H’), or 
du 
tang @ . 10) 
dif 
Since 
b 
cGy By 
and 
nk 
f 9 
cGy By, 
the equation becomes 
nk 
g=tang @ > 11} 
bh 
This can be plotted as 
7] 
g 12 





—— 
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o b . 
where from / is a scale for the rate of driving the heating surfac« 
7 
per sq. ft. per hr. From equation [12] can be determined g,, for the entire boiler 
and furnace in which case ()’ should be added as radi int heat absorbed 
66 In determining the volum« 


of 
proportionate t 


oO tn 


the volume } 


with p=constant 1s 
he absolute temperature and evidently can be read on the 
ordinates of the heat curve where the scale for volumes per second in cu. ft 
will be 
1670 hyb 
| 13 
1I)B 
whe 
/ b rometric pressure 
ratio ot \ 


yvoiumes ol g 


emperaturt 
760 mm, 


1.260.000 } 


quations 13 and 13a 


‘ e learn the scale for volumes of gases per 
n determine the volumes per second for any temperature at any 

portion Of gas passages Consequently taking into consideration the cross- 

sectio irea ol gas passage, we can determine the average velocity of 

the corresponding places. 


gases 1n 











APPENDIX NO. 2 
DIRECTIONS FOR USE OF POWER PLANT LOG CALCULATOR 


Weight of Feedwater. Set 10B (inner scale) opposite the Wilcox water meter 
reading found on the dial. The result in pounds appears on the dial opposite the 
feed temperature marked on the disk. 

Cubic Feet into Gallons. Set 10B opposite the number of cubic feet on the dial 
The result in pounds appears on the dial opposite the observed temperature. 

Steam Consumption per Kilowatt-Hour or Horse power-Hour. Set the kilowatts 
or horsepowers of output on the disk opposite the number of pounds of steam 
consumed, read on the dial. The result in pounds per kilowatt or horsepower- 
hour appears on the dial opposite 10B of the disk. 

Fuel per Unit of Output. Same method as above. 

Actual Evaporation. Set the number of pounds of fuel, read on disk, opposite 
the number of pounds of water evaporated, on the dial. The result appears on 
the dial over 10B of the disk. 

Factor of Evaporatesn. Find feedwater temperature at the left of the diagram 
in the center of the chart and follow the horizontal line to its intersection with 
the diagonal line representing gage pressure; then follow the vertical line down 
and read the factor of evaporation at the bottom. 

Equivalent Evaporation. Set 10B of the disk opposite the factor of evaporation 
number on the dial. The result appears on the dial opposite the actual evapora- 
tion number on the disk. 

Efficiency of Boiler and Grate. Set the heat-value factor (B.t.u. per pound of 
fuel) shown on the disk opposite 10A on the dial. The result appears on the dial 
opposite the equivalent evaporation number on the disk. 

Cost of 1000 Lb. of Equivalent Steam. Set the observed efficiency number on 
the disk opposite the cost of 1,000,000 B.t.u. in the shape of fuel shown on the 
outer scale of the dial (which is designated for calculation of cost, but does not 
show the cost). The result appears in cents on the dial opposite 10B 

Load Factor. Set the number of kilowatts in the peak power load on the disk 
opposite the number of average power read on the dial. The result appears on 
the dial opposite 10B. 

Thermal Efficiency of the Whole Plant. Set 10B of the disk opposite the con- 
stant for kilowatts or horsepower printed on dial. Note the point on the dial 
opposite the output number on the disk. Set the disk’s figure of pounds of fuel 
consumed under previously located point on dial opposite 10B. Set again the 
disk so that opposite the point thus found will be the number of B.t.u. per pound 
of fuel used. Do not use constants for the determination of boiler efficiency. 
The result appears on the dial opposite the 10B mark. 

Use as Slide Rule. Any multiplication can be made by following the rule for 
determination of equivalent evaporation, and division by following the rule for 
load factor. All these calculations and others not mentioned can be made quickly 
and accurately with the calculator. 
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APPENDIX NO. 3 


DIMENSIONS AND PROPORTIONS OF WATER TUBE BOILERS, 
WARRIOR RIDGE, PA 
Rated horsepower................ 600 
TUBES 
15 rows, 20 tubes each, total 300 
Diameter, in 4 
Circumference, in 12.566 
Length, ft 18 
Area of one tube, Sq. in 2,714.25 
Total tube area, sq. 1n 814,276.8 
sq. ft 5,634.7 
Leas 
13 ft. x 8.5 ft. x 2 ft Adal Sckibokn see bho elim aan wat 221.0 
Tube holes (2 x 300 x 12.566), sq. ft Se ed 59.4 
Actual heating surface of legs (221.0 —59.4), sq. ft 161.4 
Lower part of drums, sq. ft 180.4 


Effective water heating surface, sq. ft 


SHAKING GRATES 
Width of grate, ft.-in.. 
Depth of grate, ft.-in 
Area of grate, sq. ft. 
Number of air slots in sections 
Size of slots, in a 
Air space in each section 
Slots, sq. Ss 
Around section, sq. ft 
Total, sq ft : 
Proportion of water heating surface to grate area 
Air space to grate area, per cent 
Proportion of flue area to grate area 
tatio of grate surface to flue area 
Area of 4 ash pit doors, sq. ft 
Area of uptake, sq. ft... 


Dead space in tubes, per cent. 


Brick Linep CHIMNEY (common for 4 boilers) 
Height from base, ft... 
Height from grate, ft........ 
Smallest diameter top, it 
Smallest area, sq. ft... 


59,967 


13-1 

7-6 
100 
21 


5x 1.75 


0.260 
0.90 
0.350 
58.2:1 
35 
0.23:1 
4.35:1 
40.42 
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FOREIGN REVIEW 


With this number the second year of the Foreign Review is con- 
cluded. 


THIS MONTH’S ARTICLES 


Now that purchase of coal by heat unit is gaining in popularity, 
the article by Dosch on taking coal samples for calorimetric tests and 
exact heat value determination is particularly timely, in that it 
recommends to supplement the usual calorimetric determination by 
a determination of non-combustible constituents of the coal, and, 
in the case of boiler tests, also by a test of ash. In the section of 
Hydraulics the exposition of the theory of Allievi on the phenomena 
of water-hammer is continued. A graphical method for the con- 
sideration of conduit characteristics is given, and the interesting fact 
is established that entirely dissimilar conduits may be represented 
by the same pair of characteristic parameters. The distinction be- 
tween constructional and functional characteristics of a conduit is 
established, and it is shown that a change in one of the functional 
characteristics produces, with respect to water-hammer phenomena, 
practically a new conduit. The second part of the work of Allievi 
will be reported as soon as the publication of the text used as the 
original is concluded. 

The article of Dumanois on Diesel Engines as applied for the 
propulsion of battleships brings out some of the difficulties with 
which the designer of the large Diesel engine has to contend, viz., 
excessive transient pressures and excessive temperatures in the 
cylinder, the latter, unless special precautions are taken, is apt to 
reach so high a limit as to cause the decomposition of the lubricant 
and consequent disturbances in the operation of the engine. The 
author also calls attention to the difficulties due to the rise, in large 
engines, of excessive stresses. In the same section is described an 
interesting modification of the Oechelhauser oil engine, with its 
highly efficient system of scavenging and economical use of com- 
pressed air. Attention is called to the German regulations on the 
use of liquid fuel locomotives underground, the strict enforcement 
of which would certainly help to prevent accidents due, e. g., to 
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careless use of an inflammable fuel under conditions where fire and 
explosions are particularly dangerous. 

Two constructions are described with aerial screw propulsion on 
land and water, which may be of particular interest in the North 
where an efficient system of mechanical propulsion over snow is 
desirable. The next abstract, on mechanical models and methods of 
demonstrating mechanical law, may be of interest to teachers of 
mechanics. In the same section A. Lechner shows how certain prob- 
lems of torsion may be solved graphically, and, in particular, how 
the distribution of shear-stresses in a cross-section may be deter- 
mined. 

Several interesting new constructions are described in the section 
Steam Engineering, such as the R. Wolf superheated steam com- 
pound locomobile, the Ferranti pressure-regulating valve, the new 
2C type fast train superheated steam four-cylinder Prussian loco- 
motive, etc. There will also be found data on power consumption 
in air liquefaction, dynamic stresses in steam turbine blading, dis- 
cussion on the importance of notch shock tests graphical diteren- 


tiation, ete. 

















a 





ABSTRACTS OF ARTICLES 


Alloys 
AUTOGENOUS WELDING OF CopPER AND Copper ALLOYs (Autogene Schweissung 
von Kupfer und Kupferlegierunger Acetylen, vol. 16, no. 18, second section, 


p. 173, serial article. p). Contains a detailed list of copper alloys, giving trade 
names and chemical composition of various bronzes, brasses, bearing metal 
bell metals, ete. 


Fuels 

INFLUENCE OF NON-CoMBUSTIBLE MATTER IN Coat oN TAKING SAMPLES 
AND ExactNness OF Heat VALUE DeterMINATIONS (Einflu Unverbrenn- 
lichen der Kohle auf die Probeentnahme und die Genauigkeit der Heizwerthestim- 
mung, A. Dosch Braunkohle, vol. 12, no. 31, p 531, October 31. 1913 5 pp., 
2 tables. ep lhe author expresses a doubt as to whether a ple used for 
calorimetric tests really gives a fair knowledge of the heat value of the large 
masses of the coal used, e. g. in evaporation tests of a boiler lo determine thi 
he recommends an additional determination of the per f ymbustible 
matter in the coal sample, and also in the ash after the test ich recommenda- 
tion being based on the supposition that the more uniform the stitution of 
the coal, the more the calorimetric test data approacl the tu neat value 
This method would have been very simple, if, on the one hand, the residues of 
combustion consisted of incombustible matter exclusively, and if, on the other 
hand, none of this matter were carried out of the smoke-stack by the draft 


The amount of combustible matter present in the residues of combustion cat 
be determined without much trouble and with fair exactness by direct analysis, 
while the amount of noncombustible matter carried up the flue can be in most 
cases only estimated. The author presents a tentative arithmetical method for 
calculating the actual heat value of a fuel from the calorimetric data and amount 


and constitution of ash in the calorimeter and on the grat: 


Hydraulics 


THEORY OF THE WATER HAMMER (Théorie du coup d lier, L. Alliévi. Bul- 
letin technique de la Suisse Romande, vol. 39, nos. 11, 14, 15, pp. 121, 159, 171, 
June 10, July 25, August 10, 1913. Serial article, not finished. tA Con- 


tinuation of the abstracts published in The Journal, August 1913, p. 1287, 
September 1913, p. 1434, and November 1913, p. 1685. The systems of values 
characterizing the conduit may be represented graphically by means of a linear 


ai P 

abacus. Since p , it may be represented as a function of vo, in a system 
29Yo 

of rectangular coérdinates (Fig. 1A) by a straight line passing through the origin; 


the angular coefficient of this line will depend on the magnitudes of y, and a, 
or, in the final count, on the load yo, so that the complete system of p, for all 


L775 
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possible conduits, i. e. for all y. possible, and for all normal velocities v, permis- 
sible, will be represented by a bundle of rays (Fig. 1A) starting from the origin 
of the axes p and v,. If, however, the thickness of the walls of the conduit is 
determined, as is usually the case, by the magnitude of the static load yo, the 
velocity of propagation of variations a is a function of yo, so that the entire sys- 
tem of conduits represented by the two parameters p and # is reduced to only a 
double infinity. It is important to understand very clearly that under this 
triple (or double as the case may be) infinity of conduits, characterized by the 
two elements p and #, are really grouped conduits quite different from one an- 
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IN DIFFERENT CONDUITS 


other, though always within the limits of technical application. Thus the two 
conduits characterized by the following elements: 
(1) yo=300 m.; a=1000 m./sec.; L = 900 m.; v, =3.60 m./sec.; r =9 m./sec. 
(2) yo=100m.:a=840 m./sec.; L =300 m.; vo = 1.43 m./sec.; r =3.6 m./see 
though entirely dissimilar are represented by the same pair of parameters 
p=0.60 and #8=5. 

Out of the five elements characterizing a conduit under normal operating 
conditions, three are constructive and usually invariable: yo, a and L, while the 
other two are functional, Vo and r, their magnitude undergoing frequent and 
important modifications, as e. g., in closing or opening the closing gate, or other- 
wise varying the flow in the conduit. It is therefore important clearly to realize 
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that, when one of these functional elements is changed, the conduit, in as far 
as the occurrence of water hammer is concerned, becomes practically a new con- 
duit, in which the laws governing these phenomena may produce actions entirely 
different from those produced with the original values of the variable elements 
v. and r. 

It appears thus that, by giving to the parameters p and # all the values which 
they can have in practical applications, one may determine the double infinity 
of conduits which embraces all the imaginable conduits as well as all the opera- 
tions of the closing gate; but each of these conduits, determined bv one pair of 
the parameters # and p, represents in reality a triple (or double) infinity of con- 
duits in which the water hammer rises to the same relative values and follows 
the same laws. And it is this particular grouping of all the imaginable conduits 
which makes possible a systematic and complete study of the water hammer 
and full understanding of the theory of those phenomena. From these con- 
siderations is naturally derived the idea of cartesian synopsis, which, in the case 
of conduits, is obtained by representing graphically, on a system of rectangular 
coordinates p and & (Fig. 1B) all the laws governing the phenomena of water 
hammer, i. e. the deductions which may be derived from the fundamental system 
of equations (more about this graphical system of representation will be said 
later) 

Since the characteristic p varies between 0.10 and 10, the ratio W.:W, kinetic 
energy to potential energy, varies between 0.04 and 400, or in the ratio of 1:10,000, 
which explains why the phenomena of water hammer, functions of the relative 
values of these two quantities of energy,*are apt to attain relatively widely 
varying values and to follow quite different laws, in accordance as one has to 
deal with low or high heads, as will be proved later, 

Internal Combustion Engineering 

APPLICATION OF DresEL ENGINES TO War VEssELs (Application des moteurs 
Diesel aux navires de guerre, P. Dumanois. La Technique moderne, vol. 7, no. 8, 
p. 257, October 15, 1913. 3 pp., 1 fig. mA). Ina previous article (The Journal, 
June 1913, p. 1052) the author showed that there occur in large Diesel engines 
far higher pressures than was usually supposed. In this article he discusses the 
problem of heat elimination from the cylinder of the large Diesel engine, and 
shows that here again are little understood difficulties in the way of building 
large units. 

Influence of the thickness of walls of the combustion chamber. Let 6 be the tem- 
perature of the gas in the cylinder; 7; temperature of the wall inside the com- 
bustion chamber; 7’, temperature of the wall outside the combustion chamber; 
T; temperature of the cooling water; s area of the surface of the inner walls of the 
combustion chamber; S area of the surface in contact with the cooling water; 
e thickness of the wall; K coefficient of heat emission of the gas (heat emitted per 
hour per meter square); K’ coefficient of transmission of heat between the ex- 
ternal wall and the cooling water (heat transmitted per hour per meter square 
C coefficient of conductibility of the metal of the wall; 6, 7;, 72, s are functions 
of the angle of crank ¢. 

In accordance with the theories of Nadal and Kirsch on the influence of walls 
in steam engines, fully applicable in this case, the average temperature T' inside 
the wall may be represented by the formula: 

T=A,—Br+Ayje"™* cos (¢ —a; —mrz) 
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where x is the thickness from the inner wall out; A, B, A;, m and a; are constants- 

At each point of the wall, the temperature oscillates in the neighborhood of 
the value corresponding to the straight line T=A,.+Bz. 

On the other hand the amplitude of oscillations decreases very rapidly on 
account of the presence of the member e~™*, and can be considered as zero from 
a certain value of z up, this value being only a few millimeters. In this way, the 
mass of the cylinder walls acts as a sort of thermal flywheel, and 7: is practically 
constant all along the external wall. Therefore, under permanent conditions of 
operation, the quantity of heat A taken up per hour by the cooling water is 
equal to 


xk (* c 
. ® s(@—T)de = , S(T’: —T2) =SK'(T;—Ts) 
1 (°*® 
where ¢ is the angle described by the crank in an hour, and 7”; ' T \d¢ 


From this expression the author derives the following equation: 
ob 
—\ s(6—T,)de 
ev, CK’ 
S(T,:—-T:) | K(C+K’e) 
But T3, the temperature of the cooling water does not vary much, and therefore 
T’, and 7;, both of which vary in the same sense, increase when e increases, 
which means that the temperature df the inner wall approaches that of the gas 
when the thickness of the wall increases. There is therefore a certain limiting 
value to the power that may be derived from a single cylinder, this limit being 
reached when the temperature of the inner wall rises high enough to cause a 
decomposition of the lubricating oil with its attendant troubles. The theoretical 
determination of this limit is scarcely possible at the present time, especially as 
the value of K on which it depends to a considerable extent is not exactly known 
But the data from tests made with a 400-h.p. two-stroke cycle Koerting ¢ 
have shown that at certain points the temperature of the walls is in the n 
hood of 200 deg. cent. (392 deg. fahr.) 

The author shows further that, in a large engine, the usual arrangement of 
piston directly connected with the crosshead-pin is unsuitable because it forces 
the piston and cylinder to support the reactions normal to the walls of the latter 
and due to the obliquity of the connecting rod. The only duty that may there- 
fore be imposed on the piston is that of securing a close packing for the volume 
varying at each instant, and of transmitting the normal reactions to a special 
mechanical! organ, which is nothing else than the crosshead beam and slide-bar 
of the steam engine, the use of which, while securing a higher safety of operation, 
rather complicates the design of the engine. 

The cooling of the piston. As regards the action of heat on the different parts 
of the combustion chamber one finds that during the entire periods of « xpansion 
and exhaust, the inner wall of the piston head and of the cylinder head are in 
contact with the hot gases, while the different parts of the cylinder walls are in 
contact with them only for a fraction of the time, and therefore the piston head 
and cylinder head have a tendency to acquire a higher average temperature than 
the walls of the cylinder. In addition, in the Diesel engine there is a calorific 
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lack of symmetry due to the method of injecting the fuel. The piston head 
receives during the entire period of injection the shock of the hot gases, and, if 
the average temperature of combustion does not exceed 1550 deg. cent. (2822 
deg. fahr.), one may reasonably assume that the temperature of the gas jets 
burning under considerable pressure under conditions similar to that of a welding 
burner, must be substantially above the average. This flame acts probably in 
two ways, first, tending to break up the surface of the piston head by its kinetic 
energy, and then modifying the physical structure and chemical constitution of 
the surface layers of metal by its high temperature and carburizing action 
These actions are only to a limited extent minimized by the use of diffusors 
spreading the jet over a wider area. In slow running engines with low power 
output the cooling of the cylinder and piston head does not present any serious 
difficulties, but in the case of large engines running at high speeds water cooling 
of the piston has to be used, and this involves mechanical complications and 
danger of water leaks into the crank case: further, in some cases, where a mixture 
of sea water with the lubricant appeared to be objectionable, cooling of the 
piston by oil circulation had to be adopted. The importance of the above con- 
siderations becomes clear when one remembers that for driving battleships, 
engines will have to be used with an output of at least 1000 h.p. per cylinder 


Tae Orn Enartne or Toe German GENERAL Evectrric Company (Die AEG- 
Or l-ma schine Oecl-ur d Gasma chine, vol. 13, no 7, p. 97, October 1913 3 pp., 
7 figs. d). The purpose of the described engine was to provide an economical 
and easily handled prime mover for outputs under 500 h.p. for which the steam 
turbine is not economically efficient. The engine is built in four types, two, three 
and four cylinders, 125 h.p. per cylinder. It is of the two-stroke cycle Diesel 
type, approaching in its construction the so-called Oechelhauser design. There 
are in each cylinder two pistons which at one dead point are at minimum, and 
at another dead point at maximum distance from one another. One of these 
pistons covers and uncovers the passage for the escape of the products of com- 
bustion from the working cylinder, the other piston similarly operates the slots 
admitting the air for the next cycle. The heavy and unwieldy valves for the 
admission « 


f air and exhaust of gases are therefore eliminated, and there remain 
only two valves, one for the admission of fuel, and the other for compressed air 
for starting. At the same time, since the slots may be made all around the 
cylinder, there is plenty of room for making them large enough for the most 
economical working of the engine. The combustion occurs with the pistons at 
the closest distance; the pistons are driven apart, and first the exhaust slots are 
opened by the upper piston, and then the air admission slots by the lower one; 
this fresh air acts somewhat like a piston, and thereby helps to drive the gases 
of combustion out in the most economical manner. The thorough and still 
economical manner of scavenging is the reason why the described engine, not- 
withstanding extremely generous dimensions of all bearings and*journals, is as 
economical with respect to fuel consumption as the slower running four-strok: 
eycle engine. Owing to the very short’time available for the admission of fresh 


air into the cylinder, and the low pressure used,"a scavenging pump must be 
employed. It is connected with the"working cylinder by placing its cylinder 
with its piston under the working piston, but in the AEG-oil engine the fresh 
tir pump C (Fig. 2) is driven by a separate crank placed at the end'of the crank- 


shaft opposite the dynamo side. Immediately above the scavenging pump is 
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located the two-stage air compressor D-E for the compressed air for injecting 
the fuel. The scavenging pump compresses the air to a comparatively low 
pressure. The modern development of the oil engine is preferably in the direc- 
tion of the two-stroke cycle type, where complete replacement of the gases of 
combustion by fresh air and economical use of compressed air are the funda- 
mental conditions of economical operation, while the pressure of the air used for 
scavenging must also be selected with due regard to economy. 


REGULATIONS FOR THE Use oF Liquip Fur, Locomotives UNDERGROUND 
(Bedingungen fiir den Lokomotivbetrieb mit flissigen Brennstoffen unter Tage 
Braunkohle, vol. 12, no. 28, p. 486, October 10, 1913. 2 pp. g tegulations 
for the use of locomotives using liquid fuel underground published by the Halle 
Royal Mining District Administration. The regulations order, among other 
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things, that the locomotives may be filled with fuel only in special rooms, where 
facilities are provided for effectively preventing all spilling of the fuel on the 
locomotive or into the room; that no fuel may be used for other purposes, such 
as cleaning, and that in case of fire, all the openings in the room must be imme- 
diately and completely closed. Special provisions are made for the safety of the 
room where the locomotive is filled with fuel, such as the use of fireproof doors 
which may safely be closed from outside, use of electric light or safety lamps, 
and signs prohibiting the entrance of persons not employed on the premises. 
Locomotives left without attendance must have their starting crank removed, 
or otherwise made safe against being started accidentally. The construction of 
locomotives is prescribed so as to exclude the possibility of fire emission either 
through the air suction, or gas exhaust pipes. The locomotive engineer must be 
at least 21 years old. 


Direct REVERSAL OF INTERNAL-ComBUSTION Enatnes (Die unmittelbare 
Umsteurung der Verbrennungskraftmaschinen, Péhlmann. Verhandlungen des 
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Vereines zur Befirderung des Gewerbefleisses, no. 7, September 1913. p. 309, 84 
pp., 97 figs. d. Article not finished). Discussion of various systems for the 
reversal of internal-combustion engines of various kinds. The author attempts 
to prove that, as far as reversibility is concerned, the internal-combustion engine 
is at least as good, in some respects even better than the steam engine, and that 
while the reversing in construction is somewhat complicated, it is simple and 
reliable in operation. 


Lubrication 


Some EXPERIMENTS ON COMBINED O1L AND GRAPHITE LUBRICATION (Alcuni 


lla lubr ficazione combir at cor olio é grafile, A Mosser L' Ind is- 


esperrmenti su 
tria, vol. 27, no. 41, p. 658, October 12, 1913. 2 pp., 7 figs. « The author 
made some tests on friction in lubricated parts, using both pure oil and oil mixed 
with oildag (1.7 and 4 per cent of the latter), and found that the presence of oildag 
unfavorably affected both the rise in temperature and friction. Two series of 
tests were made: one at constant temperature, with a Thurston testing machine, 
and another at variable temperature, the diagrams in the latter case being taken 
automatically by an Ossag-Wendt machine. 


Mechanics 

HyYDROPLANES AND HiGH-SpeED Cars wWitH AERIAL PrRopeLLER Drive (Gleit- 
boote und Schnellwagen mit Luftschraubenantrieb, Bejeuhr Dingler’s polytech- 
nischers Journal, vol. 328, no. 44, p. 698, November 1, 1913. 1 p., 2 figs. d) 
The aerial propeller becomes of steadily growing importance as a means of 
propelling vehicles along the surface of the earth and water. In France Tellier 
built for a private sportsman a hydroplane with an aerial propeller drive which 
on trials developed a speed of 70 km. (43 miles) per hour. The boat has three 
floats, of the hydroaeroplane type, with one float in front of the other two, all 
the floats being connected with the boat hull by steel tubes. A 50-h.p. Daimler- 
Mercedes water cooled engine, placed rather low, transmits its power through a 
chain drive to a Levavasseur propeller high above it, having a diameter of 2.8 
m. (9 ft. 2 in.). The fuel is delivered to the engine under pressure. The high 
speed of the boat was probably due partly to the fact that, at full speed, the 
floats were immersed in the water not more than 3.5 in. (9 cm.). 

Another application of the aerial propeller was developed to answer concrete 
practical requirements. The French government maintains an aeronautical 
station at Biskra, Northern Sahara, where tests are constantly carried on on the 
behavior of flying machines of various types under the exacting conditions of 
tropical temperature and desert sand ‘Considerable trouble has been experienced 
by rescue parties for aeroplanes stalled in the desert, as automobiles of the usual 
types are unable to travel along the shifting Sahara sands. To remedy this 
condition, Lieutenant Lafargue and Engineer Cros have developed a light car 
driven by a four-blade aerial propeller, and traveling on 12 light pneumatic tire 
wheels set in pairs. The propeller is driven by a 50-h.p. Gnome engine. During 
the tests of the car made at Biskra it handled without trouble stiff sand hills at 
the rate of 25 km. (15.5 miles) an hour, and traveled along shifting sand without 
any trouble from the sinking of wheels 


CoNCERNING New MEcHANICAL MODELS AND DEMONSTRATION EXPERIMENTS 
(Uber newe mechanische Modelle und Vorfiihrungsversuche, A. Lechner. Zeits. des 
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Vereines deutscher Ingenieure, vol. 57, no. 42, p. 1674, October 18, 1913. 2 pp., 
8 figs. d). Description of several models for use in lectures and school teaching, 
for the demonstration of mechanical theorems. The models described compris 
demonstrations for showing precession motions or a rotating dise, and permit 

making quantitative determinations of this phenomenon in accordance with the 
Poggendorf theory of gyration; another model exhibits the advance in the spring 


point and motion of the polar star from east to west: a third shows the influet 


of the moment of deflection on the operation of an engine Other models ¢ 


monstrate the mass action, rise of critical velocities, and influence of a non-fre 
axis of an engine on the occurrence of vibrations in a foundation; determination 
of the center of gravity, etc. 


CONCERNING GRAPHICAL SOLUTION OF PROBLEMS OF ToRSION (Zur grapl 
ischen Lésung des lorsionsproblems, A. Lechner. Zeits. fiir das gesamt 
l'urbinenwesen, vol. 10, no. 29, p. 452, October 20, 1913. 3 pp., 2 figs 
mtA). Brief, but interesting mathematical treatment of the graphical so 


lution of problems on torsion. After recapitulating the fundamental equa 
tions of the theory of elasticity relating to torsion, the theory of St. Ve 
nant and the ‘Thomson analogy, the author derives expressions analogous 
to those used in hydromechanics, of “form” and “form differs 


shows how, successively, the stress lines in the case of torsio e con 
structed, as is done in certain hydromechanical problems I 

problems it is often of importance to know the distributio of eu 
stresses in a cross-section. This may be shown at once by means of res 


lines and their trajectories: where the lines crowd, the stress is large 


the entire system of curves follows the law of “ constant specif form d 
ference.” This process may be used also quantitatively 
Refrigeration 

DATA ON POWER CONSUMPTION AND OUTPUT OF AIR LIQUEFACTION 
OXYGEN MANUFACTURE PLANTS (Angaben iiber Kraftverbraucl d la 
tung von Luftverfliissiqunas- und NSauerstoff-Anlagen. R. Mewes Zeit 


fiir Sauerstoff- und Stickstoff-Industrie, vol. 5, no. 19, p. 317, October 4 


1913. 14% pp. cA). Data on power consumption of air liquefaction plants 
The author objects to some of the data on power consumption cited in G 
Claude’s recent book on Liquid Air. He gives tabulated data which sho 
that at present the output of liquid air per h.p-hr. varies apy mate 
from 0.05 to 0.14 liters, the higher values heing due to 1 =e 
proved counter-current apparatus. The new Mewes ail jue 1) 
ratus uses, e.g., in its counter-current appartus eight serpentines (Tripler 
coils). 


Steam Engineering 


THe NEW SUPERHEATED STEAM ComPpouND Locomorite Ben ny R 
WoLr ON THE ADRIA EXHIBITION IN VIENNA (Die neue Te ampt-Ve 
bund-Lokomobile Bauaut R. Wolf auf der Adria-Ausst 0 1 \ 
Miiller. Elektrotechnik und Maschinenbau, vol. 31, no. 41. p. STO, Octoher 
12, 1913 2 pp... G figs. d) This locomobile has a 1 ] ! I o T 
of cevlinds rs necessitated ly the desire to obtain as high a st econol 


as possible. As shown in Fig. 3A, the slide valve chests are placed close 
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to the cylinders, while the high and low-pressure cylinders are placed 
close to each other. The valve governing the exhaust of steam from the 
high-pressure cylinder and the inlet to the low-pressure cylinder provides 
the shortest possible path for the steam from the high to the low pres 


sure side, while in the low-pressure cylinder the exhaust openings are 


along the piston motion and are covered and uncovered by the steam pis 
ton. The piston valve on the high pressure side takes care therefore only 
of the phases of pre-admission and cut-off for the high-pressure cylinder 
The arrangement of the valve chests and cylinders as well as the direction 
Fig. 3B 
Balanced piston valves with elastic packing rings of the special type de 
ve ped by the R. Wolf concern have been used. 


of the flow of steam through them is schematically indicated in 


Two NEw |! rINGS FOR STEAM BoILerR PLANTS (Zwei neue Armaturen 
fiir Dampfkesselanlagen. Der praktische Vaschinen Konstrukteur. vol 45. 


0. 21, p. 5S (Dampferzeuger), October 1913, 1 p., 6 figs. d). Descriptior 

















y 
Fic. 3 R. Wour Superseatep Steam LOcomMoBILe 
of the Ferrat T steam valve and pressure recu ating valve for simultaneous 
use with live and exhaust steam. It is to be used in cases where exhaust 
steam has to be helped out by the admission of live steam, the latter being 


admitted independently, and the volume and pressure of both kinds regu 
lated in accordance with the conditions of operation of the plant The 
regulating device must therefore permit, when necessary, of letting the ex 
haust steam into the atmosphere. All this required a rather complicated 
coml ition of devices, which the new apparatus claims to combine in a 
single apparatus It consists (Fig. 4) of two combined elements. b for 
exhaust steam, and / for live steam; b is a piston valve moving in a slotted 
guide. In the valve ) there is another valve ¢ which is held. by means of 


a spindle and butterfly wing, in the casing D in such a manner that the 


lower edge of its cone closes the distributing slot in the guide cylinder 
along the upper edge of its cone. The piston VAlVe h stands further in 
connection with the spindle g, the latter being acted upon hy the lever k 


and live steam valve f. The interdependence of the parts c, b and f is what 
insures the automatic operation of the device 
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THE DEVELOPMENT OF THE OERLIKON STEAM TURBINE (Die Entwicklung 
der Oerlikon-Dampfturbine, J. Karrer. Zeits. des Vereines deutscher In- 
genieure, vol. 57, no. 43, p. 1698. 7 pp., 26 figs. dh). Semi-historical de 
scription of the Oerlikon steam turbine gradually developed from the 
Rateau impulse turbine. Prof. A. Stodola tested a 62S8-kw Oerlikon mixed 
pressure turbine, and found the efficiency of the low-pressure part to be 
80 per cent (not considering bearing friction and radiation losses); the 
efficiency of the entire aggregate was found to be 75.4 per cent In the 


high-pressure part four wheels ran in the pressure of the incoming ex 





Fig. 4 Frerranti Pressure REGULATING VALVE 


haust steam at no-load, which constituted a loss of 19 kw, or 3 per cent 
of the total load. 


STRESSES IN THE BLADING oF SHIP TURBINES DUE TO DYNAMIC EFFECT 


AND THEIR RELATION TO Ruprures or BLapes (Die Beanspruchung der 
seschaufelung von Schiffsturbinen durch dynamische Wirkungen und ihre 
Beziehung zum Schaufelsalat, Schumacher. Zeits. des Vereines deutsche? 
Ingenieure, vol. 57, no. 42, p. 1668, October 18, 1913. 4 pp., 3 figs. mf) 
Dynamic stresses arising when the speed of a steam turbine is changed 
may under certain conditions prove dangerous for the blades of the tur 
bine, either when, owing to excessive bending oscillations, the blades of 


the runner run into those of the guide, or when, owing to repeated stresses, 
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the materia! of the blades deteriorates and finally breaks; the latter usu- 
ally happens so that the runner blade cracks near its root, and the free 
end sticks out and strikes the guide blades. The danger of such occur 
rences is the least in the case of turbines which allow a considerable axial 
play, and employ only comparatively short blades; it is minimized by hav- 
ing the elastic limit of the blade material as high as possible, and its spe 
cific weight as low as possible, and decreases in inverse proportion to the 


square of the blade thickness. 


NOVELTIES IN LOCOMOTIVE CONSTRUCTION ON THE PRUSSIAN-HESSIAN 





Fic. 5 New GerMAN SUPERHEATED STEAM Four CruinpeR LOCOMOTIVE 


STATE RAILROADS (Neuerungen an Locomotiven der preussisch-hessischen 
Staatseisenbahnen, G. Hammer. Glasers Annalen fiir Gewerbe and Bau 


3, no. 872/8, p. 186, October 15, 1913. Serial article, not fin 


wesen, vol. 7 
ished. d). Description of the 2C type fast-train superheated steam four 
cylinder locomotive. When the first locomotives of this type were built 
there were numerous cases of bridge ruptures in the upper corner of the 
copper tube plate of superheated locomotives, all the ruptures having ap 
parently the same look. Previously undesirable phenomena of throttling 
have been also observed in the superheater, and therefore in the new type 
a different superheater and fire tube arrangement have been provided, viz., 
instead of the usual three horizontal batteries of superheater elements, 
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eight in a row, four horizontal rows are now used, the upper row of 
five, and the other three of seven tubes each. There are therefore 26 tubes 
instead of 24, with but a slight decrease of the surface of evaporation, 
due to the fact that to the right and left, instead of the eliminated smoke 
tubes, ordinary flue tubes are installed. A greater freedom for the expan 
sion of the firebox is thus provided, and a longer life of the tube walls 
expected. Fig. 5A shows the new arrangement of the superheater, and 
Fig. 5B the old (left) and new (right) arrangement of the flue and smoke 
tubes of the locomotive. 


Strength and Testing of Materials 

DATA OF TESTS OF AN EXPLODED STEAM AUTOCLAVE (Priifungsergcebnisse 
eines exrplodierten Dampffasses, G. Goldberg. Zeits. fiir Dampfkessel und 
Maschinenbetried, vol. 34, no. 43, p. 523. 1% pp. e). The material of a 
steam autoclave which exploded while in operation was tested at the Royal 
Testing Laboratory of Gross-Lichterfelde West. It served for melting an 
organic compound under a pressure of 15 to 18 atmospheres, by the heat 
supplied from outside by a lead-zinc bath at a temperature of 250 to 450 
deg. cent. (482 to 842 deg. fahr.). The material was wrought-iron sheets 
supposed to be protected on the inside by a cast-iron jacket (it was found 
that actually only the barrel, and not the cover was protected by such a 
jacket). The investigation after the explosion showed that the cast iron 
fitted quite loosely on the wrought-iron sheets, and easily fell off when 
the piece was sawed through. soth the barrel and the cover burst in the 
explosion. 

Test pieces taken from parts of the boiler in the neighborhood of th 
ruptured section, were tested partly at the outside air temperature, and 
partly heated up to 900 deg. cent. (1652 deg. fahr.). Tension and bending 
tests showed that the material fully answered to the usual requirements 
and still the fact remained that it burst explosively. Another series of 
tests was therefore undertaken. Four fine-line crosses were made on a 
strip of metal cut from the cover, 35 mm (1.4 in.) wide, two crosses on 
each side of the strip, and the distance between them carefully measured 
by a comparator. The parts between the cross marks were then cut out 
by a planer, and the distances measured a second time. It was now found 
that while the distance on one side slightly decreased, that on the other 
side increased, which shows that one side was under compression, and the 
other side under tension. Neither the metallographic, nor the chemical in 
vestigation gave any indications of serious deviations from the normal 
conditions in metal of that class, and it appeared as if the cause of the 
explosion would remain a mystery. This mystery was partly solved by 
means of the notch shock test, which shows once more the importance of 
this method of testing boiler plates. The material, when tested at room 
temperature, had a very low coefficient of bending (practically zero), usu 
ally broke at the first blow, and appeared to be decidedly brittle. When 
the test pieces were heated for half an hour at 500 deg. cent. (932 deg 
fahr.) and tested after being cooled in the air, the results were much bet 
ter, and still better for pieces heated up to 900 deg. cent. (1652 deg. fahr.) 
It appears therefore that the brittleness of the material at the time of 
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the explosion was due neither to original defects, nor to overheating of 
the material, since overheated material would have to be annealed at 900 
deg. cent. (1652 deg. fahr.) to show a material improvement, while hers 


an improvement was observed already at 500 deg. cent. (932 deg. fahr.) 


The brittleness was not due to the presence of the cast-ire . cket either 
since parts not jacketed were as bad as thos covered | cus ro! ut 
ther tests were made with test pieces heated in a Heraeus electric furnac 


to 200, 300, and 400 deg. cent. (392, 572, and 752 deg. fahr.), as rapidly 
s possible taken out from the furnace, and tested under shock. The 
hest values were obtained for pieces heated to 200 deg. cent., while the 
ies correspondil g to higher temperatures | roved to he lower! thong 


su] or to those obtained at room temperature. It appears therefore that 





| 
' 
Fic. 6 Grapnicat Dirrer ATION 
While nothing absolutely certain as to the cause of the explosion could be 
established, it was probably due to the fact that the boiler was stressed 
at temperatures between 200 and 300 deg. cent. (392 and 572 deg 
f )}; at this temperature internal strains were produced which, after the 
terial was cooled, led to the appearance of brittleness, these changes 
the structure of the material being of such a nature as to le tensified |} 
repeated action of the causes which originally produced tl 
The mai terest of this investigation lies in the fact that the usua 
tension and hending tests, metallographic and chemical investigations d 
not contribute much towards the explanation of the explosion, and that it 
\V ! nly the notch shock test that did it 
Miscellanea 
\ SIMPI Np Exact Meruop or Grariicat DIrrERENTIATION (1 


aches und genau lerfahren dei graphischen Differentiation. Hi. Holzer 
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Zeits. fiir das gesamte Turbinenwesen, vol. 10, no. 29, p. 455, October 20, 


1913. 1p.,1 fig. p). The proposed method is based on the fact that dif- 


ferentiation may be considered as inverted 


integration. ‘To find an inte 
gral of some curve p= f’ (x) (cp. Fig. 6) 


, one has only to plot the areas 
PmAx of the curve p to some scale as ordinate difference Ay of the integra! 
curve y. Inversely, the ordinate differences Ay of the integral curve y will 
give the dimensions of the corresponding areas pmAz of the differentia! 
curve p, and thereby, since the basis Av in both curves is the same, the 
magnitude of pm. This permits of determining the average heights of 
Pm of the succeeding areas of the curve elements, and all that remains is 
to plot the differential curve in such a manner that it shall give sections 
of equal area, the average height pm being used. If the sections Ar be 
selected equal, the difference of ordinates Ay of the given curve may be 
used for the average height pm of the section areas of the differential 
curve. It is, however, of advantage to multiply Ay by some integer in order 
not to obtain differential curves that are not too flat. 


GARBAGE INCINERATOR PLANT AT TRIESTE (J forni dincinerimento delle 
immondizie ad Trieste, G. P. L’Industria, vol. 27, no. 42, p. 674, October 19. 
1913. 2 pp., 2 figs. d). Description of the Trieste garbage incinerator 
plant. It is of the Herbertz type, with the Herbertz device for treating 
slags by dropping them into cold water and thus disintegrating. 
has two batteries of furnaces, each of three chambers, and each with a 
daily capacity of handling 90 tons of garbage. The heat 
the battery (only one battery at 


The plant 


developed from 
a time is used now, the other being for 
reserve purposes and future developments only) is used to drive two Tosi 
300-h.p. steam engines, in their turn driving electric dynamos. The slags, 
broken up and sorted, are sold. 
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Montreal, 1911. 
INSTITUTION OF CrviIL ENGINEERS OF IRELAND. Transactions vol. 39. Dublin, 


1918. 
INSTITUTION OF Navat Arcuitects. Transactions vol. 55, pt. 1. London, 1913 
MANCHESTER ASSOCIATION OF ENGINEERS. ‘Transactions, 1912-1913 Van- 


chester, 1913. 

WESTERN AUSTRALIAN INSTITUTION OF ENGINEERS. Proc. vols. 1-3. Pert/ 
1910-1912. 

———Inaugural Address by James Thompson, March 31, 1910. Perth, 1911 


TRADE CATALOGUES 


ALBANY LUBRICATING Co., New York, N. Y. The bearings, October 1913 

BristoLt Co., Waterbury, Conn. Cat. no. 1300, class III, Recording thermom- 
eters, April 1913. 

CuicaGco Pneumatic Toot Co., Chicago, Jil. Bul. 34-T, class M, ‘‘Chicago 
Pneumatic” Corliss type steam driven compressors, September 1913 

Jouns-MANVILLE, H. W. Co., New York, N. Y. J-M power expert, October 1913 

NiLE-BEMENT-Ponp Co., New York, N. Y. Progress reporter, September 1913 

NORTHWESTERN ExpaNDED Metau Co., Chicago, Ill. Expanded metal con- 
struction, October 1913. 

UNpDER-FEED STOKER Co. or America, Chicago, [ll. Publicity magazine, Septem- 
ber, October 1913. 

BristoL Co., Waterbury, Conn. Bul. no. 143, recording differential pressure 
gages, April 1913; Bul. no. 171, recording shunt ammeters, July 1913; Bul 
no. 172, recording tachometer, pneumatic type, August 1913; Bul. no. 173, 
recording differential pressure gages, float type model 1010, April 1913; Bul 
no. 175, electric resistance thermometers, model 162, June 1913; Bul. no 
177, quick reading portable Wm. H. Bristol electric pyrometer, September 
1913; Bul. no. 179, round form recording pressure gages, September 1913 

OzoNnE Pure AIRIFiER Co., Chicago, ll. Descriptive cat., 16 pp. 


UNITED ENGINEERING SOCIETY 


ABBREVIATIONS AND TECHNICAL TERMS Usep IN Book CATALOGS AND IN BIB- 
LIOGRAPHIES, F’. K. Walter. Boston, 1912. 

AMERICAN Lisprary AssocraTion. Handbook 1913. bull. no. 5, September 
1913. Chicago, 1913. Gift of W. P. Cutter 

AMERICAN SCENIC AND Historic PRESERVATION Society. Eighteenth annual 
report, 1913. Albany, 1913. Gift of society 

AMERICAN STANDARD FLANGE DIMENSIONS FOR Brass FLANGES Adopted 
September 17, 1913, by Committee of Manufacturers on Standardization 
of Fittings and Valves. Effective January 1, 1914 

AMERICAN STANDARD FOR FLANGED FirrinGs, STANDARD AND Extra HEeAvy 
Pressures. Adopted September 17, 1913, by Committee of Manufacturers 
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on Standardization of Fittings and Valves. Effective January 1, 1914 
Gift of Committee of Manufacturers on Standardization of Fittings and 


Valves 
HENDRICKS’ COMMERCIAL REGISTER OF THI 
SELLERS. 22d annual edition. New Yorlh 
New York Times INpDEx. vol. 1, no. 3, July-September, 
OPISANIE SOORUSHENIG NOVAGO MoskKOVSKAGO VoODOPROVODA, WITH ATLAS 
VMockba, 1908. Gift of Walter Wood 
Facutty or Civit ENGINEERING OF CORNELL UNIVERSITY 
AssocraATIONs, in favor of Appropriations of the con- 


UNITED STATES FOR BUYERS AND 


1913. New York. 1913 
In 


Russian 
RESOLUTIONS OF THI 
AND OTHER SCIENTIFIC 
tinuance of the board appointed for testing iron, steel and other metals 


44th Congress, 2d Session, Senate. Mis. Doc. no. 38. Gift of W. P. Cutter 


STATESMAN’S YEAR-BookK 1913 London, 191 
TariFF Law or 1913. New York, 1913. Gift of W. P. Cutter 
WatTeER WorkKS System or Moscow, Russta, N. P. Simin. In Russian. Mockba, 


1905 Gift of Walter Wood. 








MEETINGS 
MILWAUKEE MEETING, OCTOBER 8 


The first meeting of the Milwaukee section was held October 8, when 
Prof. A. G. Christie, Mem. Am. Soc. M. E., of the University of Wisconsin, 
gave a talk on The Uses of Pitot Tubes for Measuring Air. The talk was 
based on the paper by Mr. Rowse published in The Journal of the Society 
for September. The meeting was well attended. Old and new members 
of the Society are joining the local section and there never was a time 
when greater interest was shown in the work of the Society. 


ST. LOUIS MEETING, OCTOBER 15 


A meeting of the Associated Engineering Societies of St. Louis, und 


the auspices of The American Society of Mechanical Engineers, was held 


on October 15. Mr. L. A. Day, mechanical engineer of the St. Louis 
Water Department, read the paper of the evening, The New Turbine 
Pumps at the Chain-of-Rocks. An interesting discussion followed, in 
which Prof. E. H. Ohle, John Hunter, E. H. Tenney, G. M. Peek, and 


Messrs. Greensfelder, Wall and Russell participated. 
BOSTON MEETING, NOVEMBER 19 

The November meeting was a joint meeting conducted by the Boston 
Society of Civil Engineers, the American Institute of Electrical Engineers 
and The American Society of Mechanical Engineers coéperating. The 
paper, entitled Engineering Lessons from the Ohio Floods, was presented 
by John W. Alvord of Chicago, who was retained last spring to study 
the effects of the floods in Ohio the early part of this year and to sug 
gest methods for protecting the districts affected. Mr. Alvord referred 
first to the geographical features of the country affected, particularly 
up-river from Dayton and Columbus, and called attention to the extent 
to which building in the large cities has spread over the river plains and 
limited the main river bed. He pointed out the fact that the physical 
characteristics of the region about these cities indicated that at some 
time in the past, conditions had prevailed similar to those which had 
produced the recent floods and that the disposal of the flood water had 
required all the outlet afforded by the conformation of the sites. He 
showed how the occupation of the low lands by buildings, the restriction 
of the river channeds and the building of railway embankments and 
bridges particularly had served to dam back the flood waters and very 
much increase the damage done. 

Attention was called to the exceedingly high velocities developed through 
openings in these embankments and the resulting scour; also the effect 
which floating buildings and other debris have in stopping up the open 


1796 























SOCIETY AFFAIRS 1797 


ings through bridges, especially those of heavy masonry type, and in 
stanced cases where the difference in level between the up-stream and down 
stream side of such obstructions amounted to several feet. Lantern slides 
were shown illustrating these various points as well as the general de 
struction; of these a series showing the great erosion at certain points 
in the river bed where huge fields of rock were fairly quarried out and 
distributed over large areas, was particularly striking. 

The speaker described projects for the control of these rivers which 
included a series of emergency storage reservoirs up-river from both Day 
ton and Columbus, In this connection he pointed out the difference be 
tween a system with capacity for handling the whole of such an excep 
tional rain fall such as was practicable above Dayton and a system of 
only partial capacity like that suggested above Columbus; called atten 
tion to the precautions which were necessary in the latter case to pre 
vent the spill from these reservoirs coming together at the junction of 
the rivers below in such a manner as to form a crest which might closely 
approach or equal that due to an unrestricted flood. 

CINCINNATI MEETING, NOVEMBER 20 

The November meeting of the Society, a joint meeting with the Engi 
neers’ Club of Cincinnati, was one of unusual interest and attracted an 
attendance of 120 The address of the evening was presented hy klwood 


Haynes of Kokomo, Ind., on the new al oy, Stellite, which has attracted 


so much attention for its characteristic of great hardness. The speaker 
referred to experiments made by him ahout thirteen years ago in the re 
duction of semi-rare metals through their compounds, and discussed the 
physical characteristics of chromium, cobalt, and tungsten, and the re 
markable alloys formed by chromium and cobalt d by ¢ mium, cobalt, 
and tungsten. Hie stated that over one hundred oys of different com 
binations of these three metals, together with a fourtl nolybdenum 
had been made by him, all of which were characterized by extreme hard 
ness and resistance to oxidization or other chemical action: and that 
the name Stellite had been given to this series of allovs 

rhe samples shown hy the speaker possessed a high lustre and extreme 
hardness. Some of the tools easily scratched glass and pared light 
shavings off of steel wire nails, apparently with no damage to the cutting 
edges A hammer, a draw knife, a table knife, and several chisels were 


exhibited, besides several very interesting specimens of metallic cobalt 
molybdenum, and tungsten. The speaker reviewed the circumstances that 
had prompted him to try Stellite in a boring mill, after a failure to secure 
the full capacity of the machine from the use of high speed steel. Up 
to that time he had made only small tools and tableware out of it, be 
lieving that its property of remaining untarnished would make it de 
sirable for these purposes The success of the Stellite tool in the boring 
mill led to its use in lathes for making spiral gears. resulting in a great 
saving. In the two instances cited, the capacity of the machines had 
been more than doubled. This led to its introduction to the trade as a 
material for metal-cutting tools 


The specimens of Stellite and tools of Stellite shown by the speaker 
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resembled silver and had a beautiful polish. The speaker stated that it 
had been used in contact with corrosive acids and was entirely unaffected 
by them. It, of course, contains no iron: a small amount of iron injures 
it and much iron ruins it. It is distinctly magnetic, though less so than 
iron. It is extremely hard and must he cast into shape and ground, 
us it cannot be machined. Some softer kinds of the alloy can be forged 
with some difficulty when hot; but the harder alloys retain their extreme 
hardness when hot, which is the reason for the admirable service the 
material gives as a metal-cutting tool. In many cases the capacity of 
machines could be doubled by its use. It is about five times as expensive 
as the best high speed steel. The subject was extensively discussed and 


great interest was shown in the specimens 


CHICAGO MERTING, NOVEMBER 19 

The first meeting of the season, held at the Sherman House, was a 
pleasing affair, being preceded by a dinner with a hundred and sixty-two 
in attendance. W. F. M. Goss, President of the Society, and Ambrose 
Swasey, Past-President, were in attendance. The evening was devoted 
to an informal talk on the Iron and Steel Industry of Chicago by Wm. 
A. Field, general superintendent of the Illinois Steel Company at South 
Chicago. Mr, Field told in an interesting manner of his early experiences 
in the steel industry, and brought out the fact that the remarkable de 
velopment of this industry has been the result of painstaking efforts to 
enlarge the output ratio of the ants by continuors operation, and by 
increases of efficiency of both me ind machines, with steadily increasing 
wages to the former. 

Past-President Robt. W. Tlunt followed with an interesting account of 
the organization of the old North Chicago Rolling Mills, which later de 


veloped into the present South Chicago Works of the Illinois Steel Com 


pany. E. M lagar, President of the Universal Portland Cement Con 


pany, referred to the growth of the cement industry, which had formerls 


been but a weakling child of the steel plant. and has now outgrown its 
parent, a: ae revu called attention to the close connection between 
the development of the gus engine im the steel industry 


NEW HAVEN MERTINE NOVEMBER 21 
The first quarterly meeting of the season in New Haven was held on 
Friday, November 21, in the Mason Laboratory of Sheffield Scientific 
School, the attendance exceeding 250, the seating capacity of the lecture 
room 
The afternoon session, over which E. S. Cooley, chairman of the 
New Haven Committee on Meetings, presided, was opened at 53 o'clock 


Codperative Industrial Research being the topic assigned. Papers were 


presented on Codperative Industrial Research at the Sheffield Scientific 
School with Connecticut Manufacturers, by Dr. L. P. Breckenridge, pro 
fessor of mechanical engineering, Sheffield Scientific School: Research 
Work of the Bureau of Mines, by Prof. O. P. Hood, chief mechanical en 
gineer of the United States Bureau of Mines: Coéperatinon of State and 
University for Industrial Research, by Prof. A, N. Talbot, of the Engi 
neering Experiment Station of the University of Illinois, read by Wm. 
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Kent Shepard; and Oxy-Acetylene Welding Applied to Boiler Seams, by 
Henry Cave, of the Autogenous Welding Equipment Company, Spring 
field, Mass., followed by a demonstration of welding and cutting by the 
OXY acetylene torch 

During the intermission a test was made of an automobile, measuring 
the horsepower and gasolene consumption at different speeds, and a dem 
onstration was given of the use of compressed air tools by Mr. Lawson 
of the Chicago Pneumatic Tool Company, using a new Sullivan two-stage 


compressor 


About 75 engineers sat down to dinner at 6 o clock in the Yale Dining 


Club and enjoyed a social hour. 

Mr. Cooley again presided at the evening session, which opened in the 
laboratory at 7.30 p.m. Calvin W. Rice, Secretary of the Society, made a 
few brief remarks on the work of the Society and the features of interest 
in the coming annual meeting; and papers were presented on Safety De 


vices used in Conne tion with Grinding Whee S. hy R. G. Wil iams of the 


Norton Company, Worcester, Mass.; Accident Prevention in Europe and 
the United States, by Dr. A. D. Risteen of the Travelers Insurance Com 
pany, Hartford, Conn.; History of the Manufacture of Brass, by W. B 
Kkdwards, of Anso Conn., read by H. L. Seward: Experiments with 
Residence Heating Boilers at the Mason Laboratory, by D. B. Prentice 
of the mechanical engineering department of Sheffield Scientific School; 


and Motor Car Testing, by Vrof. FE. H. Lockwood, of the Sheffield Scien 
tific Schoo The interesting exhibits and the enthusiasm of the large 
number present augurs well for the New Haven meetings and repays the 


omimittee for their efforts 


A more complete account of the pers ni | discussions wi le published 


NEW YORK MEETING, NOVEMBER 11 
The paper of the evening was by C. V. Kerr, Men Am. Soc. M. E 
on A New Centrifugal Pump with Helicoidal Impeller. It dealt with a 
style of pump intended to be driven by smal! steam turbines in connection 
with the auxiliaries of power plants, or for irrigation or drainage service 
where large volumes of water at low lift are to be handled The paper 
was profusely illustrated by lantern slides. Dr. W. F. M. Goss, President 


of the Societ attended the meeting and made a few remarks at the close 


of the pape He said that he liked to think of the ce 


trifugal pump or 
the steam turbine as a simple thing, a device responding to very simple 
ideals, which came into existence from the very fact that it was simple 
and could be easily made. In the development of these conceptions, how 
ever, we have been led up to complicated processes and it is marvelous 
to think what has been done in the development of the centrifugal pump 

how by applying mathematics (which really is good sense systematized), 
by applying our knowledge of assured facts and by the employment of 
a proper system of analvsis we can design a pump to do almost anv sort 
of work. The paper was then discussed by Carl George DeLaval, Harry 
Sinclair Hillman, Frederick Ray, Selby Haar, William A. Shoudy, and 


John H. Lawrence 
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PHILADELPHIA MEETING, NOVEMBER 19 

A joint meeting of the Society and Franklin Institute was held on No 
vember 19 with an attendance of a hundred and thirty. The paper of 
the evening was presented by Dr. R. H. Fernald, Consulting Engineer of 
the U. S. Bureau of Mines, and Professor of Dynamical Engineering of 
the University of Pennsylvania, entitled ‘“ Producer Gas from Low Grade 
Fuel.” He referred to investigations that have been made by the U. S 
Bureau of Mines on the utilization in gas producers of fuels heretofore not 
regarded as adapted to the economic production of power and discussed 
the results of same. ‘The many interesting developments that have re 
sulted therefrom were considered in their relation to the elimination of 
the smoke nuisance, the centralization of power and its development and 
distribution. The paper was illustrated by lantern slides, and numerous 
specimens of the low grade fuels investigated were shown. The paper 


was extensively discussed. 


STUDENT BRANCHES 
ARMOUR INSTITUTE OF TECHNOLOGY 
The second regular meeting of the Armour Student Branch was held 
November 5 and the speakers of the evening were: H. D. Gumpper, whose 


subject was Fans and Blowers; and L. Bunge, who discussed Safety De 


vices for Elevators, oth authors were members of the Student Branch. 
The papers were extremely interesting and well illustrated by lantern 
slides. Mr. Gumpper dwelt upon the Sirocco fan, showing its superiority 
over other types, and backing his arguments by tests. Mr. Bunge con 


fined his remarks to safety devices for electric and hydraulic elevators 
CARNEGIE INSTITUTE OF TECHNOLOGY 
At a meeting of the Carnegie Mechanical Engineering Society held on 
November 11, a paper on Helical Reduction Gears was read by C. E. 
Bates, of the class of 1909. The author dealt entirely with the three 
processes of Citroen, Wuest and Faucus, and gave in detail the construc 


tion of the machines used for cutti 


g the gears by the different processes, 
and the advantages to be derived from each. In conclusion Mr. Bates 
compared the merits of helical and spur gears, illustrating his points 
with data recently obtained from experiments which he performed on 
reduction gears in the mechanical laboratory of the school. Professors 
Trinks, Mem.Am.Soc.M.EF., and Sprow! entered into the discussion 


COLUMBIA UNIVERSITY 

The Mechanical Engineering Society of Columbia University held its 
first meeting of the year on November 7. ‘The speaker of the evening 
was R. S. Barnaby, whose subject was Model Aeroplanes. Various types 
were described and the value of experimenting with models under cond 
tions similar to those met with in actual practice was discussed. The 
author explained also the greater relative stability of the model over the 
man-carrying machine, giving illustrations from experiments made by hin 
self. He said that he had met with the best results with models with the 
elevating plane in front of the main plane, and thought that there was 
chance for the greatest development along these lines 
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CORNELL UNIVERSITY 

On November 19 Prof. D, S. Kimball talked on The Relation of the 
Fine Arts to the Useful Arts. Ile pointed out the interdependence of the 
two up to a certain point and from there on, their divergence. He said 
that every new machine went through a period of subjugation to over 
decoration, e.g., the modern cash register. Many lantern slides illustra 
tive of the main points were shown 

The Sibley College Student Branch held a meeting on October 22, at 
which Prof. R. C. Carpenter, Mem.Am.Soc.M.E., spoke of the value of 
membership in the branch, the duty of the Society to the branches, and 
the duty of the branches to the Society Professor McDermott told of 
his two years’ engineering work in Brazil, and Prof. Albert W. Smith 
Mem.Am.Soc.M.E., related several anecdotes of early life at Cornell: he 
also gave an account of the dinner recently given Professor Sweet on the 


occasion of his Sist birthday. 


LEHIGH UNIVERSITY 
At the meeting held on November 11 of the Lehigh 1 versity Mechan 


ical EF iwineering Society, kk, I’ Humphrey spoke on Coa Breakers Afte! 
taking up the description of the methods of cl sj con Mr. Humphrey 
entered into a detailed description of the constructi of coal breaker 
which he followed by a description of the operation of the breaker. The 
second speaker of the evening was H. A. Hoff eter specialist 
of the General Electric Company, who gave st) d lecture on the 
Flow Meter. The author Oo} ened wit! ’ | ( \ yf ‘ nstrument 
and then discussed the different ty) Oo is ' Teh tages 
and disadvantages of each. 
LELAND STANFORD NIOR UN 

On October 2S the Mechan engines ry Societ I d Stanford 
Junior University combined with the Electrical Society da smoker 
for al members of the two departinents of he 1 ePrsity the obhiect of 
which was to acquaint the underclassmen with the two societies that they 
might take an interest in them. George M. Bri Past Manager and Past 
Vice-President of the Society, was present and spoke few words to the 


students. 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
A meeting of the Mechanical Engineering Society of Massachusetts I 


stitute of Technology was held on November 12, at which C. B. Rowley 


spoke on Cold Storage Insulation His paper covered the following 
points: cork in its growing state, the discovery of the insulation proj 
erties of cork, its first use for cold storage insulation, the various forms of 


cork and the particular application of each, and the construction neces 
sary that each might be employed to its best advantage 
PENNSYLVANIA STATE COLLEGE 
At a meeting of the Pennsylvania State College Student Branch held 
October 17, the speaker of the evening was W. R. Little, whose subject 
was Fuels for Internal-Combustion Engines 


The second meeting of the year was held on October 22, when excellent 








* 
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talks were given on the subject of Gasolene as Fuel for Automobiles. Mr. 
Little, of the class of 1914, presented the opening paper and led the dis 
cussion. Professors Moyer and Deimer, Members of the Society, and 


Messrs. Hall, Foell and Slack too part in the discussion. 


POLYTECHNIC INSTITUTE OF BROOKLYN 

A meeting of the Polytechnic Institute of Brooklyn Student Branch 
was held November 1, when G. Harding lectured on The Economic Sig 
nificance of Fire Waste. Ile began with the amount of fire waste in the 
United States for every year, and showed how fire insurance companies 
endeavored to make good this yearly loss, but how they failed in years 
of extraordinary disaster. He then pointed out the fact that fire depart 
ments only served to stop fire, not to prevent loss, and concluded with a 
discussion of various methods by which fire waste could be prevented. 

PURDUE UNIVERSITY 

The opening meeting of the year of Purdue University was held on Sep 
tember 18. Members of the faculty and of the senior class outlined tl 
plans of the Society for the coming year. 

At the meeting held on October 14, L. W. Wallace, professor of loco 


motive and car design, described the tests that had so far been 


made on 
the machine erected by the Master Car Builders’ Association at Purdue 
for the determination of the blow dealt on the rail by a loaded car with 
flat wheels. He also outlined the scope of further tests that are to be run. 

The speaker at the third meeting of the year, which was held on Octobet 
28, was Professor Peffer of the School of Chemical Engineering His 
subject was the Relation of Chemistry to the Mechanical Engineer. 

W. EE. Starks, of the class of 1914, spoke before the society on the even 
ing of November 11 on Halftone Engraving or Photography He de 
scribed the processes in use for the production of halftone pictures and 
zine etchings and went into both the photographic and the chemical sides 


of the subject. 


RENSSELAER POLYTECHNIC INSTITUTE 

At a meeting held on October 9 at the Rensselaer Polytechnic Institute 

Student Branch, A. M. Greene, Mem.Am.Soc.M.E., gave an interesting 

account of his trip abroad with the Society last summer. F. L. Eidman, 

Stevens Institute 1909, gave a brief account of the founding of the student 
branch there, and told of the work it had accomplished 

The meeting held October 


"on 
> 


y *- was addressed by . & Davies. of the 
class of 1914, who spoke on the power dévelopment of the New York Mills 
Company, at New York Mills, N. Y. The talk was followed by 


sion upon the details of steam power plant design. 


a discus 


The branch was addressed by W. Kelly at the meeting held on Novem 
ber 6 He gave a very complete account of the life of the late Dr. Diesel 
This was followed by a description of the Process of Separation of Mag 
netite Iron from Its Ores, by H. W. Henry. 


STATE UNIVERSITY OF IOWA 


The Prevention of Industrial Accidents was the title of an illustrated 


lecture given by F. H. Guldner before the State University of Lowa on 
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UNIVERSITY OF ILLINOIS 

Facilities for Handling Work was the title of the paper read by B. W. 
senedict, director of Shop Laboratories, at a meeting held on November 
7 before the University of Illinois Student Branch. 

UNIVERSITY OF KANSAS 

At a meeting of the University of Kansas Student Branch on October 
30, the date of the Annual Meeting of the section was fixed as December 
12, and plans were discussed for the coming meeting. 

H. H. Feierebend read an excellent paper on Airships in France, Eng- 
land and Germany. The mechanical features of the various types were 
described in detail, which was followed by a discussion by those present. 
H. N, Baugher read a technical report on Ball Compound Engine and 
Accessories at the University of Kansas. L. C. Angevine gave an extract 
on the Eastman Kodak Company’s plant from a paper published in the 
American Machinist. It was stated that the plant covered 150 acres, was 
of 20,000 h.p. capacity, and that as many as 500 miles of moving picture 
film was manufactured per day. Messrs. H. C. Ackerman, O. T, Potter, 
H, L. Newby and others discussed the paper. 

At the meeting held on November 7 the senior trip to St. Louis and 
Keokuk was reported. Mr. Berwick gave an interesting report on Ice 
and Refrigeration, including a brief account of the bi-annual Icemen’s 
Congress and their trip, Mr. Hagenbush reported on Machinery, and Mr. 
Beauchamp told of the Cedar Rapids hydroelectric development, the dif 
ficulties of construction, and some of the mechanical details. He said 
that the plant was designed for an ultimate capacity of 160,000 h.p., 
which would be used for the production of aluminum and carborundum 
products. This report was discussed by Prof. F. H. Sibley, and W. J. 
Malcolmson, and H. L. Newby. Mr. Cunnick gave some of the humorous 
experiences of a trouble-shooter from Gas Engine. 

UNIVERSITY OF MAINE 

The newly organized Student Branch at the University of Maine held 
a meeting on November 3 for the purpose of electing officers. The follow 
ing were chosen: Chairman, E. E. Fowler; vice-chairman, W. L. War! 
secretary-treasurer, A. B. Hayes. 

UNIVERSITY OF MISSOURI 

On Octobr 20 a meeting was held of the University of Missouri Stu- 
dent Branch at which Professor Hibbard, Mem.Am.Soc.M.E., presented a 
paper on the New Experimental Laboratory, and the Experimental Lathe. 

On November 4 Professor Wescot presented a very interesting paper 
on Concrete. 

UNIVERSITY OF MINNESOTA 


The first meeting of the newly organized Student Branch at the Uni- 
versity of Minnesota was held on November 13 and the following officers 
were elected to serve until the annual election in January: Chairman, 
A. Buenger; vice-chairman, M. Ovestrud; secretary, J. A. Colvin; treas- 
urer, J. L. Hartney. The branch already numbers fifteen members. 
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UNIVERSITY OF WISCONSIN 

On October 16 a joint meeting of the student branches of the electrical, 
civil and mechanical engineers was held at the University of Wisconsin. 
Illustrated talks were given by Prof. L. S. Smith, of the department of 
civil engineering, Mr. Disque of the department of electrical engineering, 
and Professors Thorkelson and Christie of the department of mechanical 
engineering and members of the Society, on impressions received by them 
during recent European trips. Professor Smith discussed the matter of 
roads and pavements in Germany and England; also the plans adopted 
by European countries for city planning. He compared the methods used 
there with those of this country and also the results obtained. Both Pro- 
fessor Thorkelson and Mr. Disque gave talks of a more general character, 
while Professor Christie described various types of engines used in power 
work. These last three were members of the party of the Society visiting 
Germany last summer. 

YALE UNIVERSITY 

On October 24 the Student Branch of Yale University held its first meet- 
ing of the year. Twenty-three new members were enrolled and the follow- 
ing were elected to serve on the governing board: H. S. Houston, R. L. 
Dickey, D. B. Porter. An interesting address was given by Prof. J. W. 
Roe, Mem.Am.Soc.M.E., on the advantages of membership in the student 
branch and subsequently in the Society, and on what such membership 


means to men in the engineering profession. 
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334 Junior member, age 31. Eleven years’ practical experience in the 
development, installation and operation of large steam turbine and elec- 
trical apparatus. Five years as chief engineer for one of the largest 
interurban railways in western Pennsylvania. At present employed as 
assistant electrical engineer in large industrial proposition. Well in 
formed, good address and appearance. Thorough operating and commer- 
cial training. Desires position as chief engineer of power stations with 
interurban railway or light and power company in middle states or middle 
west. Salary $2000-$3000. 

335 Member desires position as works manager, superintendent or 
engineer; competent to organize all departments of manufacturing plant 
along modern lines; long experience, best references; expert on developing 
new inventions. 


336 Junior member, age 30, experienced in design, construction and 
superintendence of high and low-tension substations, transmission lines, 
etc., desires connection with large contracting firm or manufacturing plant 
requiring services of graduate mechanical and electrical engineer. Best 
references, moderate salary. 


337 Member, technical graduate, 


age 40. Locomotive shop, steel works 
and general construction experience. Inspection of rails, structural ma- 
terial and galvanized product, desires position as inspection engineer. 

338 Member, graduate mechanical engineer, ten years’ experience in 
designing and manufacturing gas, gasoline and oil engines and all modi 
fication; special study of tractors for agricultural purposes; can design 
and build a tractor that will make a profit for the manufacturer and pur 
chaser. At present employed. Location, middle west preferred. Salary 
$3000. 


2 


339 Mechanical and electrical engineer, member, 35 years of age, tech- 
nical graduate, with about 15 years’ experience in mechanical and elec- 
trical work, as power plant, design, construction, and operation, electrical 
equipment of manufacturing plants, heavy mechanical machine design and 
construction, sub-station and street railway work, and reports on hydro- 
electric development. 

340 Member; now employed, with wide experience in design and con- 
struction of machinery and buildings, manufacturing, systematizing and 
accounting, desires permanent position in New York City; salary to start 
$4000. Graduate Massachusetts Institute of Technology in mechanical 
engineering, post graduate course in electrical engineering. 

341 Stevens Institute of Technology graduate, meghanical engineer, 
wishes position as assistant to plant or efficiency engineer or works man- 
ager. At present employed, desires a change and an opportunity to make 
good, and responsibility will be the reward for conscientious work. Future 
considered before salary. 

342 General utility executive, technically educated as a mechanical 
engineer, who, under the titles of assistant vice-president and secretary, 
has served as a general utility man for well-known manufacturers of ma- 
chinery; duties including sales, advertising, development of new ideas, 
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' 


pushing out work and general office management; seeks a responsible 
position where a wide engineering knowledge will be of value 

343 Mechanical engineer, technical graduate, 31, desires executive posi- 
tion. Ten years’ experience in the determination and control of manufac- 
turing operation costs, power plant and general plant engineering; well 
fitted for production engineer or assistant superintendent of large plant 
where results will be appreciated. 

344 Junior member, at present employed as mechanical engineer and 
estimator with large boiler company, desires responsible position with 
growing concern offering better opportunities; ten years’ experience as 
draftsman, designer, estimator, purchasing agent and assistant manager 
familiar with all branches of boiler manufacture and general plate work 

345 Sales manager, exceptional experience in design and selling power 
plant and other machinery, as well as construction and installation, fitted 
by thoroughly practical and technical training to direct manufacture and 
sale of product. Specially good at getting results from branch offices and 
salesmen. Valuable acquaintance gained by 15 years’ successful selling 


’ 


in territory east of and including Pittsburgh and Buffalo. Cornell gradu- 
ate 

346 Member, 36 years of age, graduate mechanical engineer, 15 years’ 
broad and general experience in designing, estimating and constructing 
various types ef mill buildings, factories, railway shops and power sta- 
tions; thoroughly familiar with all kinds of building construction, At 
present 
347 Recent Columbia University graduate wishes to connect with a 


employed as superintendent on a contract job. 


arge industrial concern or an industrial engineering firm where there is 
ny position ; 


a future for a hard, energetic worker; willing to start in 
location immaterial; best references. Address Mechanical Engineer, 74 
West 92d Street, New York City. 

348 Member, college graduate with degree of M.M.E., served as ma- 
chinist before entering college, 15 years’ experience in charge of shops and 
building and operating steam and water power plants; at present chief 
engineer of an electric railway system, but desires a change. Specially 


qualified as a designing engineer. 


349 Member, age 42, desires position as assistant manager or general 
superintendent; practical mechanic, wide experience in office, stores and 
shop in the manufacture of internal-combustion engines, stationary and 
tractor, marine engines, pumps, mining machinery, steam and locomotive 
work, electrical apparatus. Design and erection shop and foundry build- 


ings, steam, electric, pneumatic and hydraulic power plants. Competent 


to assume full charge. 
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chief engineer of the firm, on the evening of September 29, with the 
intention of attending the annual meeting of the Consolidated Diesel 
Engine Manufacturers, Ltd., in London. Upon arrival in Harwich 
next morning, it was discovered that Dr. Diesel was missing, having 
apparently fallen overboard during the voyage. Some days later 
his body was recovered, thus confirming the fears of his family and 
friends. 

Dr. Diesel’s career has been one of interest from the first. In the 
early eighties of the last century, as a student in the Technical High 
School of Munich, while listening to a lecture on thermodynamics 
by the famous Professor Linde, he jotted down in his notebook 
these words: “See if it would not be possible to realize practically 
the isothermal.” It was only a carelessly scribbled line, but in it 
was the germ of a great idea, which in the mind of a man peculiarly 
fitted to “‘see’’ was destined to develop a dozen years later, into 
what may be justly considered as one of the most important achieve- 
ments of mechanical engineering of the last century, the Diesel 
engine. 

Rudolph Diesel was born in 1858, the son of a German family 
residing in Paris. In 1870 changed political conditions forced his 
father to move to London and to send the boy to Augsburg, Ger- 
many, the very place where, twenty-three years later, the first 
Diesel engine was placed on the testing stand, to be greeted at first 
with incredulity and then with the unstinted applause of the en- 
gineering world. The boy’s youth was spent, in the methodical 
German fashion, in years of high school training and thorough drill- 
ing in engineering fundamentals under the competent supervision of 
men like Schroeter and Linde, interrupted from time to time by long 
visits to London where his father was still making his home and 
where he acquired that mastery of the English language which was 
such a pleasure to his many friends in this country. 

From the beginning Diesel was kept in close touch with the prob- 
lems of thermodynamics, first as assistant to Linde in his work at 
the Munich Technical High School, and later as his technical repre- 
sentative in connection with the manufacture of the Linde refrigerat- 
ing machinery, then at its beginning. These studies resulted in 
Diesel’s taking out a patent for a new engine in the early nineties, 
and in his publishing a book under the title, ““The Theory and Con- 
struction of a Rational Heat Engine.” The rational engine was 
based on a principle so simple that very few consented to believe 
in its truth, viz., that pure air could be compressed to so high a point 
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that the fuel injected into it would ignite and burn. Happily for 
Diesel, however, there were a few men like his former teacher Pro- 
fessor Schroeter, of Munich, and Professor Hartmann, of Charlotten- 
burg, who expressed their belief that the engine would work on the 
new cycle, and their opinion was powerful enough to induce the 
largest two machine construction companies in Germany, the Krupp 
works and the Augsburg-Nuremberg Company, to unite in an effort 
to test out the invention. 

Two years of trial followed. The first engine blew up as soon as 
fuel was injected, nearly killing Diesel himself. Alterations were 
made, an air supply pump for the injection of fuel added, but the 
engine would not run and was always a source of danger. “I my- 
self,” said Diesel in his talk before the Society in 1912, “would never 
have had the patience and the courage to continue the work after 
the disappointments of the first two years of experimenting, had I 
not been supported by an unalterable belief in the correctness of my 
mathematical deductions.” 

Finally, after four years of laborious experimenting, the correct- 
ness of mathematical deductions,—the true beacon of all engineerirz 
work,—was vindicated in the form of an engine working on “n 
entirely new principle, with a thermodynamic economy practically 
not yet exceeded. From 1897 the name Diesel became attached to 
a new prime mover which has since been built in thousands of units. 

The vindication of the principle of the Diesel engine led to a 
strenuous effort to promote its introduction into all fields where it 
could be used. The development of the horizontal engine, the 
marine Diesel engine, the high-speed engine for driving dynamos, 
and finally the Diesel engine locomotive with direct drive and elec- 
tric transmission are matters of history, and it is to be noted with 
profound regret that the inventor’s returns were by no means com- 
mensurate with the services he rendered to humanity. 

The members of the Society who visited Dr. Diesel at his delightful 
home in Munich during the past summer were enabled to renew 
the acquaintanceship formed during Dr. Diesel’s tour of America in 
i912, when he spoke before the Society of his own work. It is 
seldom that one has so endeared himself to the members generally 
as did Dr. Diesel, and his death is a personai loss to the membership 
of the Society. 
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the presence of his father, whose side he had left but an instant 
before. This was no doubt the cause of our friend’s early death, 


I. D. Meter. 


to which the physician olives a technical name. 


LUDWIG HERMAN 


Ludwig Herman was born in Prague. December 2. 1842. and 


d lin Cleveland. Ohio, on October 21, 1913. He received his 


educatiol it the University ot Prag e and in the mae hine shops 
of Vienna. In 1865 he came to America. residing first in New 


Yi rir. where ie Was emploved hy the Brush lee tric Light (‘om 


pans ind the Yale & Towne Manufae turing Company, and later 
in Chicago, where he became an engineer for the Rust Bridge 
Company. He was for several vears chief engineer of the De 
troit Bridge & Iron Works Company. in Detroit. Mich... and 
iter became a member of the firm of the Fox & Hower Bridg« 
Company of Chicago, designing and building numerous bridges 
ill over thi ountry, among them that over the Mississippi 
River at Hannibal. Mo.. one of the largest bridges of its tin e 
In 1885 Mr. Herman became general manager and engineer of 


t he Bu KeVve Machine Company oft ¢ leveland. Ohno. 


Mr. Herman designed the first 20,000 candle power are lamp 
for the Par EK xposition, and lowered the first electric light 
mast I iss.) al Akron. Ohno. ae planned ind executed the 
structural ire ork of the tower of the Fairmount Street rese! 
voir and executed the structural iron work for the additional 
tories and roof of the old court house of Cleveland 


He was a member of the Cleveland Engineering Society 
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H. J. Seaman, V-Chmn 
G. 8S. Brown 
W. R. Dunn 
F. W. Keviey 
Morris Kinp 
F. H. Lewis 
W. H. Mason 


Increase of Membership 


I. E. Mouttrop, Chmn. 
F. H. Cotvin 

H. V. O. Cogs 

J. V. V. CoLwe.u 

R. M. Drxon 

W. R. Dunn 

J. P. Insiey 

E. B. Katre 

R. B. SHERIDAN 

H. StRUCKMANN 


Iron and Steel Industrial Building 


F. A. WaLpron, Chmn. 
H. A. BuRNHAM 
CHARLES Day 
WiLi1aAM DALTON 
J.O. DeWour 

C. T. Main 


Jos. MorGan, Chmn. 
Tos. Towne, Secy. 
W. P. BarBa 

F. F. Beau 

Roaers Birnie 

A. L. CoLBy 

JULIAN KENNEDY 


R KM M. T. Lorprop Railroads 
+. AL. MEADE W. E. Snyper ® B Keen Chan 
"= nen eel J. T. WaLuis G. M. Sassen - 
" CT a" R. M. Warr W. G. BesLer 
. C. Taace o—i- DES 
P. H. Witson J -] oy 
Machine Shop Practice = - ~--*-y W. F. M. Goss 


F. H. Cotvin, Chmn a. ees A. L. HUMPHREYS 
F P. Bi [LARD Aex. C. Ht a gy - © ieee 
,. D. BURLINGAME . elaaer W. B. Porrer 
W. L. CLarxK J. G. Beraguist N. W. SrorerR 

. sevens ( J Davipson - 
A. L. DeLEEuw A. E. Forsta.u H. H. Vauauan 
W. H. Dierenpore FW. Keizer R. V. Wrieut 


F. L. EBERHARDT 
F. A. ERRINGTON 
A. A. FULLER 
H. D. GorDoNn 
H. K. HaTHaway 
EK. J. KEARNEY 
Wma. LopGg 
F. E. Rogers 
N. E. Zusi 
Textiles 
C. T. PLunxetr, Chmn. 
E. W. Tuomas, Secy 
D. M. Bates 
JOHN EccLes 


H. StTRUCKMANN 
Fire Protection 
J. R. Freeman, Chmn. 
E. V. Frencu, V-Chmn 
ALBERT BLAUVELT 
F. M. Griswoip 
H. F. J. Porter 
T. W. Ransom 
I. H. WooLson 


Air Machinery 


F. W. O’Neiz, Chmn. 
H. V. Conrap 
WILLIAM PRELLWITz 
R. H. Rice 


Hoisting and Conveying 

J. M. Dopar, Chain. R. B. SuHermpan, Chmn. 
L. P. Atrorp, Secy. C. K. BALDWIN 

D. M. Bates A.tex. C. Brown 


Administration 


E. D. FrRaNncE Joun CALDER O. G. DaLE 

E. F. GREENE H. A. Evans P. J. FicKINGER 
F. W. Hopss JAMES HARTNESS F. E. HuLetr 

C. R. MAKEPEACE W. B. Tarpy SPENCER MILLER 
C. H. MANNING ALEXANDER TAYLOR A. L. RoBerts 
H. F. MANSFIELD H. H. VAUGHAN Harry SAWYER 








GEOGRAPHICAL SECTIONS OF THE SOCIETY 


Milwaukee Cincinnati Atlanta 
FrepH.Dorner,Chmn A. L. DeLeeuw, Chmn J. S. Coon, Chm 
M. A. Beck Jas. B. Sranwoop. V-Chmn. Park A. Datuis, Secy 
ARTHUR SIMON J. T. Fare, Secy. GErEORGE HILLYeER, JR 
Henry WEICKEL W. G. FRANz Crecit P. Poour 
E. P. WorDEN G. W. GALBRAITH Ear F. Scorr 

St. Louis San Francisco Chicago 
E. L. Onte, Chmn. A. M. Hunt, Chmn. Pau P. Biro, Chm 
F. E. Bauscn, Secy T. W. Ransom, Secy C. W. Naytor, Secy 
F. N. JEwetTrT W. F. Duranp C. R. Brrposey 
JOHN HUNTER E. C. JonEs W. B. JacKsSon 
L. C. NoRDMEYER Tos. Morrin A. W. MoseELeEY 


Minneapolis-St. Paul 


Max Touitz, Chmn. C. L. Pruuspury, V-Ch EK. J. HEIN 


LOCAL MEETINGS OF THE SOCIETY 


Boston New York 
Henry Bartvett, Chmn F. A. WaLpRON, Chmn 
R. E. Curtis, Secy EDWARD VAN WINKLE, Secy 
H. N. Dawes R. V. Wriaut, Treas 
W. G. Snow H. R. CoBieicr 
A. L. WILLISTON J.J. SWAN 
Philadelphia New Haven 
R. D. YARNALL, Chm? E. S. CooLey, Chmn 
W. R. Jones, Secy E. H. Lockwoop, Secy 
J. E. Grpson Fr. L. BriaeLow 
Lewis H. KENNEY L. P. BRECKENRIDGI 
T. C. McBripe H. B. SarGENT 


OFFICERS OF THE GAS POWER SECTION 


Chairman Secretary 
F. R. Hurron Geo. A. OrROK 
Gas Power Executive Com- Gas Power Literature Com- Gas Power Membership Com- 
mittee mittee mittee 
C. H. BENJAMIN (1 R. B. BLOEMEKE, Chm A. F. Strtuman, Ch 
W.H. BLavvetr (3 A. W. H. Griepi H. V. O. Cors 
W. D. Ennis (5) W. F. MonaGHAN J. H. LAWREN« 
H. J. K. Freyw (1) W.S. Morrison F.S. Kine 
F. R. Low (2) S. 1. OfSTERREICHER J. H. Norris 
I. E. Mou.trop (4 H. G. Wore G. M.S. Tar 
H. H. Super (1) J. D. SHaw 
H. W. ANDERSON 
C. D. Smits 
Gas Power Committee on Meetings 
Wma. T. Maaruper, Chmn. E. D. Dreyrus NissBet LATTA 
W. H. BLAUVELT A. H. GoLpINGHAM H. B. MacFarbLanp 


OFFICERS OF AFFILIATED SOCIETY 
Providence Association of Mechanical Engineers 


W. H. Patne, Vice-Pres A. H. Wuattey, Treas 
J. A. Brooks, Secy 


Note—Numbers in parentheses indicate number of years the member has yet to serve 





THE NEED FOR COOPERATION BY 
THE ENTIRE MEMBERSHIP 


The following amendments to the Constitution, to in- 
crease the standard of membership will, if favorably acted 
upon, go into effect at the 1914 Spring Meeting. In pub- 
lishing these amendments the Committee on Increase of 
Membership emphasizes the fact that its activities are 
being directed to securing applications from none but 
qualified engineers suggested by members of the Society. 
Every effort is being made by the Committee to impress 
each member that it is his duty to advise the Secretary 
of the names and addresses of all desirable members of 
his acquaintance and also to make a personal effort to 
secure applications. 

The field which remains undeveloped embraces the 
larger portion of the country. Over 77 per cent of the 
membership is confined to ten States. We are the Society 
of the industries, yet in many industrial centers we have 
no adequate representation and we should be at work 
holding meetings and extending the benefits of .the So- 
ciety to these centers. 


AMENDMENTS OPEN FOR DISCUSSION AT ANNUAL MEETING, 
DECEMBER 3 

C-9 A Member shall be an Engineer or Teacher of Applied Science 
of thirty-two years of age, or over, and shall have been in the active 
practice of his profession for at least ten years and in responsible 
charge of important work for five years, and shall be qualified to 
design as well as to direct engineering work. Fulfilling the duties 
of a Professor of Engineering who is in charge of a department in a 
college or school of accepted standing shall be taken as an equivalent 
to an equal number of years of active practice. Graduation from 
a school of engineering of recognized standing shall be considered as 
equivalent to two years of active practice. 

C-11 An Associate-Member shall be a professional engineer not 











less than twenty-seven years of age, who shall have been in the 
active practice of his profession for at least six years, and who shall 
have had responsible charge of work as principal or assistant for at 
least one year. Graduation from a school of engineering of recog- 
nized reputation shall be considered as equivalent to two years’ 
active practice. 

COMMITTEE ON INCREASE OF MEMBERSHIP 


I. E. Mouutrop, Chairman 


H. V. O. Cogs R. M. Drxon E. B. Katre 
F. H. Coivin W. R. Dunn R. B. SHERIDAN 
J. V. V. CoLwELu J. P. Insiey H. StTRUuCKMANN 


Chairmen of Sub-Committees 


Atlanta, Park A. DALLis New York, J. A. KInkEap 
Boston, A. L. WiILuiston Philadelphia, T. C. McBript 
Buffalo, W. H. Carrier St. Louis, Joan HUNTER 
Chicago, Fay WoODMANSE! St. Paul, Max Tourz 
Cincinnati, J. T. Fata San Francisco, THos. Morrin 
Cleveland, R. B. SHERIDAN Seattle, R. M. Dyrer 


Michigan, H. W. ALDEN Troy, A. E. Ciuettr 


